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The Author S 


PREFACE. 


T* ET to- the Rake s SatisfaQti- 


on concerning the Book put into* 
his Hand, I ata: to advertiſe him of 
ſome few things, ' and that accor- 
ding to the nature 0 the Work, briefly ; s 
as: followeth. My Undertaking aimed 
priacipally at co” Ends, The firſt of 
which was to conjoyn the greateſt Com- 
pendiouſneſs of Demonſtration: with as 
. much Perſpicuity as the quality of the 
Subje&t would admit ; that fo the Yolume 
might bear no bigger Bulk than: would' 
render it conveniently portable. Which 
As 2- | I have 
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1 have-ſo far attained, that thou ugh poſs 
fibly ſome other Perſon might with great- 
er Curioſity, yet (1 preſume ) none 
-*could with more Conciſeneſs have de- 
 monſtrated moſt Propoſitions ; eſpecial- 
ly ſince I have altered nothing in - the 
prienber and order of the Propoſitions , 


of GpuPe iberty to Jeave out any one 
bi 


els ac hen y, or to reduce 
Axioms, Which may Camo {ome 


eaſieſt into the Clafſis of 
have done; as that moſt accurate 
trician Awdy. Tacquer, whom I mention 
the 'rather, aſe Telteem it "ingenu- 
ous. to acknowledge ſorhe things taken 
from-him. And,' Ped, Tihould have 
attempted. nothing after his moſt etegant 
Edition, had it not pleafed that learned 
Perſon to publiſh Ars Eight of Enclid's 
Books illuſtrated by his Pains; either 
ſighting or undervaluing the other Seven 
as le[s: relating to the Elements of Geo- 
- metry. But .I had a different Purpoſe 
from the Beginning; - not to compole 
Elements' of Geometry any-wiſe at my 


Dit- 


himſelf, and all of him, and-that with 


all poſſible Brevity. For as for Four of 
his Books, the Seventh, Eighth, Ninth, - 


and Teath, - although they do not ſo-near- 
7 pertain to the Elements of plane and 

lid Geometry, as the fix firſt and the 
ewo ſubſequent ; yet no man that has: 


arriv'd to any meaſure of skill in- Geo- 


metry, is ignorant how exceedingly uſe- 
ful- they are in Geometrical matters, as 
well in regard of the very near Allianee 
between Arithmetick and Geometry, us. 
for the Knowledge: of Commenſurable 


and Incommenſurable: Magnitudes which 


" 


1s highly important to the underſtandin 
both of plane and ſolid! Figures. An 
the noble Theory of the: five regular 
Bodies, contained in the three laft 


Books, could not. be omitted without  : 
Prejudice and Injury ; fince our Author - * 
of theſe Elements, being a' SeQator of 


Plato's Sehool; is.reported to' have com» 
piled the whole: Syſteme only in refe- 


rence. to that Contemplation-; which 4 
A. 3: Prom 
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Diſcretion, but to. demonſirate Euclid © 


YE ET 

The Author's Preface. 
Pyoclus atteſteth: in: theſe. Words; 70%» 
BY X, my A ULLTTROWG Fa YEASTEWS TAG TPcegn- 
0270 7 KIABMEvrar TINeTINDY Mct- 
Tay Cuczzw. Moreover, I was: eaftly in-- 
duc'd to believe, that it would be ac- 
ceptable to-all Lovers of theſe Sciences to- 


have the entire work of Euchidby them, 
as it 1s uſually cited and! recommended 


| . by all men, Wherefore | determin'd to- 


leave out no Book or Propoſition of thoſe- 
which are found in Peter Herigon, whoſe. 
Footſteps | became neceſſitated to follow 
ololely, by having reſolved to make uſe: 
for the moſt part of the Schemes of his. 
Book, upon a foreſight that my ſpeedy 
Departure out of Exglazs,, would nc: 
allow me time to deſcribe New, although 
T ſometimes. deſired ſoio do. Upon the 
ſame Account alſo1 purpoſed to ule. gene-- 
rally. no other than Exucl/a*s own Demon- 
* trations, coatratted into a more ſuccint 
form, ſaving perchance in the ſecond: 
and thirteenth, and ſparingly. in the fe- 
venth, eighth, and ninth Books, where- 
it. ſeem'd-convenient. to. vary __ 

| bam x 
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The Author's Preface. 
from him. So that it:may be reaſonably 
hoped, that in this Particular our. own 

 Delign, and the Wiſhes of the Studious, . 
_ are in ſome. manner ſatisfied. 

The other End aimed at, was.in favour 
of their defires who-more atfe&. Symbo- 
lical than Verbal Demonſtrations. In: 
which kind, ſecing molt of our own Na- 
tion are accuſtomed to the. Notes of 
Mr. Oughtred, 1 elteem<d 1t more conve-- 
nient to. make uſe of them principally 
throughout. For no:man hitherto, thar. 
I know of, ſaving only. Peter H-rigonz, 
las attempted to ſet forth and interpret: 
Ezcl:d according to this way.. The Me-- 
thod of which moſt: learned: Perſon, 
though in+many. other: reſpe&ts very. ex- 
celient, and exattly' accommodated: to 
Iris peculiar purpoſe, ſeem'd to-me-: note: 
withſtanding doubly. defective. Firſt, in: 
that, whereas of ſeveral - Propoſitions. 
brought to.the proving of ſome-one The-- 
orem or Problem, the latter- does .not al- 
ways depend: on the. former; yet when: 
they do-cohere. one. with another, and 


when. 


Y Fm 

"The Author's Preface. 
when” not, cannot readily enough be 
known, either from their Order or any 
. other way ;' whence it not ſeldom comes 
to paſs, that through the want of Con- 
jun&ions and AdjeQives, ergo, rurſus, 
&c. there ariſes difficulty” and occaſion 
of doubting, eſpecially to ſuch as-are but 
little vers'd therein. And in the next 
place, it oftentimes falls out that the faid 
Method: cannot avoid ſuperfluous Repeti 
tions, whereby the Demen{trations be- 
come {ometimes prolix, and ſametimes. 
perplex'd and intricate. All which In- 
conveniences are eaſily remedied in our 
Way by the intermingling of Words and 
Signs at Diſcretion. * And thus much 
may. ſuffice ro- be premiſed concerning 
the- Intent and' Method of this Compen- 
dium. I ſhall not alledge ia favour of 
my ſelf the ſcantneſs of! time allotted to 
this Work, nor the Avocations of Aﬀairs, - 
nor the ſcarcity of Helps to this ſort of 
Studies amongſt us (as I might nov un- 
truly) out of fear leſt my Performance 
ſhonld not throughly pleaſe every. Body : 
| But 
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But I wholly ſubmit tothe fair Cenſure- 

and Judgment of the Ingenuous _— 

whatT have undertaken for the 

of his Studies; to; be approved, if he Fad 

it ſerviceable thereunto ; ; or, if otherwiſe, 
rejeQed. 
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Ad amiciflimum Virum, F. C. de. 
E VCLIDE eveitralts; Lupus. 


AcTum bene | didicit Lacomice loqui 
Sexex profundus, & aphoriſmos induit. 

Immenſa dudum margo commentarii 
Diagramma circuit minutum ; utque Inſuls 
Problema breve natabat in vaſtio marr. 
Sed und jam detumuit ; & gloſſa aritior 
Stringit |, : minoris anguls 
Lateribus ecce totus Euclides jacet, 
Incluſus olim velut Homerus in nuce ; 
Pluteoque ſarcina modo qui incubuit, levis 
Ex-fit manipulus. Pelle in exigua latet 
Ingens Matheſis, matris utero Hercules, 
In glande quercus, vel Ithaca Eurus in pila, 
Nec mole dum decreſcit, uſu fit minor ; 
Ouin auttior jam evadit, & cumulatius 


Contratts prodeſt erudita pagina. 
4: 


Sic ubere magis liquor e preſſo efftuit'; 
Sic pleniori wvaſa inundat ſanguinis 
Torrente cordis Syſtole ; ſic p 11s: 


Pros - 


Procurrit equor ex Alle 1s, 
Taxtilli o N ars tants angie wnice eft 
BAROVIANO momvini, ac ſolertia. 
Sublimis enge mentis ingeniun potens | 
uk invium nil, — eſſe il ſolet ; 

te #ſque perg 4s proſpero COnamUre, | 

Rab EE ee SG ribs; , 
Sic wn inaies fer actor ſepes, | 
Semili colonum germine beans. 
Specimen future meſſis bic fiet labor, 
. Magneque fam ikuſtria hes prelude, | 
"FP adeair pe fants, quid debit fenex £ 


-: Car, Robotham, Cant. 
Colt. Trin. Sen. Soc, 
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_: Other Abbreviations of We ords, PINE 
ear, ' the Reader will, without trouble, cdof 
him, aving ſome few, which, being leſs ge- 


weral Uſe "we refer t0 
places, - YO 


The Pagans: of the Signs or + 


Cal OAT) 


/ 


j are, or tote padec «$f 
8] Leſs ortobs ſublraties. | 


Maltiph tion, or the drawing one <L | 
into another. 


Ch: ARES a3 


Greater: = 


C-* y 
& ® 


The x Difference, or Exceſs; al, that all: 
ties which: follow are to be 
 ibernGed, the Signs noe being changed 


gen the Con on 
"The fp be as refed Fug 


| The Side or Root of a Square, or Cube, Ue, 
(ASpare GEE ae | 
A Cubes > 1 


(he of a ſquare number-to a ſquare } © 
{s quar q 


be explained i thels own 
THE 


mp 

FIRST BOOK 
OF 

Euclid's Elements. 


Definitions. 


. Pointis that" which hath no part. 
H. Aline is a longitude with- 
out latitude. 
IN. The ends or-limits of a 
line are points. 
1v. Aright line is that which lies equally 
betwixt its points. 
V. A ſuperhcies is that which hath onely 
| longitude and latitude. 
VL. The extremes or limits of a ſuperficies 
re | © lines. 
VII. A plain ſuperficies is that which lies 
equally betwixt its lines 
VIIL. A plain angle is the inclination of two 
lines the one to the other, the one touching the 
other in the ſame plain,yet not lying in the _ 
{trait line. 
IX. And if the lines which contain the : ; 
be regnt ines, it, 1s Called a right-lined angle. 
Fa B - X. When 


3 WW RN © > wy 
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-*X.. When a right line CG, ſtanding upon a 
right line AB, makes the angles on either fide 
thereof CGA,CGB, equal one to the other,then 
both theſe equal angles are right angles ; and 
the right line CG, whith itandeth on the other, 
is termed a perpendicular to that AB, whereon 
itſtandeth. > © 1 £4 
Note, when ſeveral angles meet at the ſame point 
(as at G) each particular angle u deſcribed by 
three letters ; whefeof tbe middle enter ſhew- 
eth the ar point, and the rwo otber letters 
the lines 1 ahmaks that-angle + As the ,ang(e 
mich the right Tines CG, AG make 4tG, u 
called CG Aor AGC. 

XI. An obtuſe angle is that which iggreater 
than aright angle, as ACB. 

XII. An acute angle is that which is leſs than 
a right angle, as ACD. 

.* XI, Alimit or term is the extremity of any 
thing. | 

XIV. A figure is that which is contained un- 
der one'or more terms. 

XV. Acircle isa plain figure contained un- 
der one line, which 1s called a circumference ; 
unto which all lines drawn from one point 
within the figure, an falling upon the circam- 


ference thereof, are equal the one to the other. 
XVI. And that point is called the center of 


the circle. 
- XVII. A diameter ofa circle is a right line 


drawn through the'center thereof, and ending) 


at the circumference on either ſide, dividing the 
circle into two equal parts, . 
XVIIL A ſemicircle is a figure which is con- 


tained under the diameter, and under that part. 


of the.circumf:rence whichis cut oft by the dia- 


meter, [ 
© In 


 Euclid's Elements.” 


tri the circle EABCD, E u tbecemer; AC thedi- 
ameter, ABC tbe ſemicircle. | . 

XIX. Right-lined figures are ſuch as are con-. 
tained underright lines. yy 

"XX. Three-iided or trilateral figures are: 
ſuch as are contained under three right lines. 

RX1. Four-ſided or quadrilateral figures are 
ſuch as are contained under four right lines. 

XXH. Many-fided .figures are ſuch as are 
contained under more right lines than four. 

XXIH. Of trilateralhgures, that isanequi- 
lateral triage, which hath-three equal ſides, 
as the triangle A.:,; | | 

XXIV, Iſoſceles is a triangle which hath one. 
ly two fides equal, as the triangleB. 

XXV. Scalenum is 4 triangle; whoſe three 
ſides are all unequal, as C. > oo of 

« XXVL: Of theſe trilateral figures, a right- 
- angled triangle is that which hath one right 
angle, as the triangle D, hig.26.def. 

XX VIL An amblygonium, or obtuſe-angled 
triangle, is that which hath one angle obtule,as 
C, fiz.25.def. ; ale ie 4 

- XXVII. An oxygonium , or actte angled 
triangle, is that which hath three acute angles, 
as A, fig.23.def. 

An equiangular, or equal-angled figure, 1s that 
" whereof all the angles are equal. Two figures 
are equiangular if tbe ſeveral angles of tbe one 

ure be equal 10 the ſeveral angles of the - 
other. The ſame uc to be underfiood of equil#- 
teral figures. 

XXTX. Of quadrilateral , or four-fided 6i- 
gnres, a ſquare is that whoſe ſides are equal, 
and angles right, as ABCD. 

XXX. Afigure on the one part longer, or a 
long ſquare, is that which hath right angles, 
but not equal ſides, as ABCD. XXX1, 


=y 
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XXXI. A rhombus,or diamond figure,is that 
which hath four equal ſides, but is not 'right- 
angled, asE. Y 

XXXII. A rhomboides, or diamond-like fi- 
gure, is that whoſe opens fides and oppoſite 
angles are equal; but hath neither equal 
nor right angles, as GLMH. 

XXXIII. All other quadrilateral figures be- 
ſides theſe are called trapezia or tables, as 
GNDH, 

XXXIV. Parallel or equidiſtant right lines 
are ſuch, which being in the ſame plain ſuper- 
ficies, if infinitely produced, would never meet, 

asAand B, 
A 


-B 
XXXV. A parallelogram is a quadrilateral 
figure, hes coneter Dice are parallel or 
equidiſtant, as GLHM. | 
XXXVL Ina parallelogram ABCD, when a 
diameter AC, and two lines EF, HI parallel to 
the ſides, cutting the diameter in one and the 
{ame point G, are drawn ſo that the parallelo- 
gram be divided hy them into four parallelo- 
grams; thoſe two DG,GB, through which the 
diameter paſieth not, are* called complements ; 
and the other two HE,F1, through which the 
diameter paſſeth, the parallelograms ſtanding 
about the diameter. 


AProb!em is, when ſomething is propoſed to 
be done or effetted. 

A Th-ce<m is, when ſomething is propoſed 
to be demonſtrated. 

A Corollary is, a conſe@ary, or ſome conſe» 
qu nt truth gained from a prececent demon- 


aration. | 
A 


Euclid's Elements. 
A Lemmais, the demonſiration of ſome pre- 
miſe, whereby the proof of the thing in hand 


- becomes the ſhorter. 


Pefbulates or Petitions. 


op rr point to any point to draw a 
right line. ” 

2. To produce a right line faite ſtreight 
forth continually. 

3- With any center and diſtance todeſcribe 


a Circle, 
Axioms. 
Hings equal to the ſame tHird, are al'o 


equal one to the other. 
AS A=B==C: therefore A=C: or there- 


- fore all A,B,C are equal] the one to the other. 


Note. When ſevers] are jojned the one 
to the o1her continually with this mark — ; the 
ff quan virtue of this axiom e 

ous we often ada from eagtde econ, 
Caſe we often r 
for brevity's ſake, although the force of the con- 

To? 1 thi dd | thin 

2. If:ocqual things you a ua $ 
the ke nat ln beg equal Ae 4 

Js equa take away 
things, thethings remaining wil hoognh.. 


4- If to unequal things you add equal things, 
the * holes willbe nem} 5. 
qual things H - hood take _ 


5+ If from unequal 


equa things, the remainders 

which are double to the —_ 
third, or to equal things, are equal one to the 
other CC ITIRES of triple, quadru- 
PC, Cs 


Bz 7:Things 
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7. Things which are halfof one and the.ſame- 

thing, or of things'equal, areequal the one. to 
the other. Conceive the ſame of ſubtriplegſub- 
quadruple; &c. | | 

8. Things which agree together are equal 

e1ic to the other, 

The converſe of this. axiom s tyue in right lines 
and angles, but not in figures, unleſs | they b6 
alike. | tl eE 

Moreover, magnitudes are ſaid to agree, when the 

. Parts of the one being applied to tbe parts .of the 
other, they fill up an equal or the ſame lace. 

9. Every whole-s:greater than its part. 

10, Two right lines cannot have one and 


_ ſegment (or'part): common. to, them 
ch. \ $50 fr.if 


--.1't.'Two Tight lines meeting in-the ſaye 


peint, if they be both produced... they ſhall ne- 


'ceſlarily cut one the other inthat point. 


- 2. Allright angles are equal the one to the 
other.” . - L | 
13. If a right line BA falling on two right 
lines AD,CB, mgke the internal angles 'on the 
ſame fide. BAD-+ABC leſs than two right an- 
gles, thoſe two right lines produced {hall meet 
.onthat ſide, where the angles are leſs than tws 
right angles, * | Bly 

14. Tworight lines do not contain a ſpace. 

15. If to equal things you add things une- 
.qual,the exceſs or difference of the wholes ſhall 
be equal to the exceſs of the lines added;r. : '*- 
_ 16. If tounequal things equal things he ad- 
ded, the excels of the wholes ſhall be:equal-to 


"the exceſs of thoſe which were at firſt. 


17. If from equal things unequal things be 


* taken away; the exceſs of the remainders thall 


be equal to the exceſs of the things taken ke; 
IT * | I vel 


*% 


- 


a 
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Euclid*s Elements. 
18. If from things unequal things equal be 
taken away, theexceſs of the remainders ſhall 


 beequalto the exceſs of the wholes. 


19. Every whote is equal to all its parts ta- 
ken together. 
.. 20. If one whole be double to another,” and 
that which is taken away from the firſt, to that 
which is taken away from the ſetond, the re- 
mainder of the Arft ſhall be'double to the re- 
mainder of the ſecond. 


The Citations are to be underfood in this manner 2 
ran uf meet with bay _—_— the ff 
s the Propoſtion, the ſecond the Book, ; as 
by 4-1. Prop underfland the Fourth Pra- 
poſction of tbe Firs Book: and ſo of theref. 
Moreover ax. denotes Axiom , poft. Poftulate, 
def: Definition, ſch, Scholium, cor. Corollary. 


in 
iS | . 
© 15 def, 
* 1 4Xo 
* 22 def, 
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PROPOSITION I. 


nu PON afmiteright line given AB, to deſcribe 
an equilateral rwiangle ACB. 

With the centers A and B, and common di- 
ſtance AB or BA, © deſcribe two circles cutting 
.each other in the point C; from whence Þ draw 
two right lines CA, CB: then is AC< =AB< 
—BC4 —AC. © Wherefore the triangle ACB 
is equilateral, Which was to be done. 


Scholium, 


Aſter the ſame manner upon the line AB may 
be deſcribed an Iſoſceles triangle; if the diſtan- 
ces of the equal circles be taken greater or leſs 
thas the line AB. 


PROP. Il. 


From 4 point given A, t0 draw &« right line AG 
equal to a right line given BC. © 2 

With the center C, and diſtance CB, * de- 
ſcribe the circle CBE. Þ Joyn AC, upon which 

raiſe the equilateral triangle ADC. © Pro- 
duce DC to E. With the center D,.and diſtance 
DE, deſcribe the circle DEH, and let DA © be 
produced te the point G in the circumference 
thereof, Then is AG=CB. 

For DGf = DE, and DA £ = DC, Where- 
fore AG> —= CEi = BCt = AG, Whick 
was to be done. RR 

The putting of the point A within or with- 
out the line BC varies the caſes, but the © con» 
{truftion and demonſtration. are every where- 


alke, | 
S$cbo- 


Euctid's Elements. 
$cboliums 


The line AG might be taken with 2 pair of © 
compaſles, but the ſo doing anſwers to no 10 p0- 
ſtulate, as Proc]us well intimates. 


P'R O P. IM- 


Two right” lines A ant BC being yew, from the 
greater BC 10 $akg away the- right lime BE equal 10 
the Jeffer A. - 

From the point B * draw the right line BD *2.r. 
=A. The circle deſcribed with the center B, 
and diſtance BD ſhall cut of BE> = BD © = Þ x5 de... 
A9 — BE. Which was to-be done. c conſtr. 


d ax. 
P'K0'P.- I 


two triangles BAC, EDF, tow two ſites 
of the one BA, AC, equa] totwo = a of the other 
ED,DF, each to its correſpondent {ide (that #s, os 
=—=ED,and =D Sided ' angle A 
10the angle D, contained under the equal Tight 7 oy « 
they ſhell baverbe baſe BC equa] tothe baſe EF, and | 
the triangle BAC ſhall be epulioth ro the OP EDF,; 


1, cderriigs le to the re= 
Fork par: SE oth = under mbich tbe 
equal fodes are ſubtended, 


if the point+D be” applied to the point A, 

and the right line DE placed upon the right 

line AB, the point Eſhall fall upon'B,' becauſe 
DE'* = AB* alſo-the right line DF ſhall fall * byp." 
upon AC, becauſe the-angle A» —= D: more- 

over the point F ſhall fall upon the point C, be- 

cauſe AC*== DF. Therefore the right lines 

EF, BC, becauſe they have ' the ſame terms, 

B g ſhall 


"9 Y 
o a þ kt % 
La" , 

p . 

_— 
AB . 
EF, 
= - 

o 

 "T 

+ o T 
. 

” 

- 

: k 


4 "as 
at ILAP tt 
7 


= 'b'34 8x. ſhall Þ agree;-andſo- conſequently are equal. 


Wherefore the txiabglesBAC, DEF, and the, 
angles B;Ezas alſo the angles C,F, do agree, . 


*6andare equal. rWhich' was to be demonſtrated, 


& = 


- PROP. Fur. 


The angles ABC, ACB,.atthe baſe of an Noſceles: 
triangle ABC, are equal one to the other : and if the 


- 'equalſides AB , AC be produced, the tnglies CBD,. 
. BCE ,uvdery1he baſe, ſhall be equal. one 10 tbe -onber, 


a Take AE= AD. and b joyn CD and BE... 
-. Becauſe in the triangles'ACD ;;ABE , are 
AB< —= AC, and AE * — AD, . and the angle: 
A common to them both ; © therefore is the an- 
gle ABE=ACD,and the angle AEB* —=ADC, 
and the baſe BE © — CD-. alſo ECff= DB. 
Therefore in the triang&sBEC,BDC s ſhall be-- 
the angle ECB=DBC. Which was to be de- 
monſtrated, ' | 4.3, 
Alſo therefore the angle EBC—=DCB; but: 
the angle ABE ® = ACD: therefore the gngle- 
.ABC | =ACB. Which was-to be demonitrated.. 


Corollarium, 
- Hence every equilateral triangle isald equi= 
angular. ' , 
PROP, FI: 


If two angles ABC, ACB, of a triangle ABC, be- © 


- Equal the one 10-the other, 1he fades AByAC ſubrended- 


ts | þ RA Pt ſbal alſo be. equal one t0 the: 


| "If thei fides be-not- equal, let-one be bigger” 


than the other ; ſuppoſe BAC CA ©»; make- 
BD==CA,and*draw the line CD... In: 


- Euchd's "Elvit#ents. 

In the triangles DBC, ACB; becauſe BDe e 
==CA, and. the fide BC is cammon, and the an- 
gle DBC 4 — ACB, the triafigles DBC, ACB 4 
© ſhall be equal the'one\to the other, a part e 

. to the whole, f Which isimpoſſible. © , ©. 


Cordllarium, tt 


' Hence” every equiztgutar triangle is -allo 
equilateral, a 2 mn 


PROP. Fl. 


Ufon the ſameright line AB, two Tight Times! Ac, 
BC being drawsn10 any point C, two o:her-righr lines 
equal to the former AD,BD, each #o'each, (vit, 
AD== AC, and BD=BC) cannot be drawn from 
the ſame ports A,B, on the ſame fide C, to any other 
point than C, asſuppoſeto De - 

1 Caſe. If the point Dbe ſet inthe line'AC, 
It is plain that AD is *not equattoAC. ' T 

2 Caſe. If the point D be placed within the 
triangle ACB, then draw the line CD, and pro- 
duce BDF, and BCE. Now you would have 


_—_ I 1 
ſuppof, 


byp. 
4+ Ts 


f 9 ax, 


AD=AC, then'the angle ADC Þ — ACD;'as bg. 
alſo becauſe BD — BC, the angle FDC =© « ſuppoſe 
- EGD, therefore is the angle .FDC 4 ACD, « 9 xc 


that is, the angle FDC (ADC. 4 Which is 
impoſſible. 

\2'Caſe. If D falls without the triangle ACB, 
1et CD be Joyned. - | 

Again, the angle ACD* — ADC,.and the 
angle BCD+*.— BDC. * Therefore theangle f g 
ACDCTBDC, viz. the angle ADC BDC. 
Which is impoſſible. Therefore, &c. ©. +. - 


PROP. 


n 


«Is 
tix, 


* byp.. 
d's 


4X, 


© byp... * 


d-Y'ax.. 


*-4ajo! 
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PROP. Vilk. 


am0 triangles ABC,DEF bave two- fodes AB,. 
4d torwo fades DE,DF,- each to ary and - 
the baſe BC t0-the baſe EF ; then the angies- 
contained under the equal right lines ſhall be equal, . 
vite Ato D. 

Becauſe BC* = EF, if the baſe BE be laid-- 
on the baſe BF, Þ they will agree: therefore - 
whereas AB< = DE, and AC=DF, the point 
A will-fall onD,(for-it cannot fall onany other 

int by the precedent propoſition) and ſo the - 

es of the angles A and D are coincident ; 
4-wherefore thoſe_angles.are £qual... Which . 
was tobe done.. 


1: Hence triangles mutrally equildteral are - 
alſo mutually * equiangular. 

2. Triangles mutually equilateral zare equal : 
one to. the other. 


P:X*0 P.. 


To biſet} or divide into two equal parts 4-right- 
lintd anglegiven BAC. 

2 Take AD—AE, and draw the -line DE 
npen which Þ make. an: equilateral triaggle- 
DFE : draw .the right line AF, it:ſhall biſe& 
the angle. 

For AD.< —= AE,and the ſide AFis common, 
and the baſe DE © = FE: therefore the an»- 
gle DAE=EAF.. Which was to. bedone. - 


Co» 


IX: 


Corolirium. 


Hence it how an angle may be cut: 
into any. —_ parts,-as 48,16, Cc. _ towit, by 
biſeQing each again. 

The of cutti into-any num-- 
ber of equal parts — the Rule and* 
Compaſs, js as yet unknownto. Geometricians.. 


PROP. X. 


To biſed « right line given ABs. 

Upon the linegiven AB *ereanequilateral's x;1.- 
triangle ABC; and » biſeft the angle C with dyg:r.. 
the right line CD:: that lineſhall alfo biſeQ the. 
line given-AB. 

For AC< — BC, and the fe CD is common, c 
and the angle. ACD< — BCD: therefore AD- d y* 
s —_ _ =_ to be 1 OTST 

praQice of this and the 
poſition, is manifeſt by the- coaſtruſtion-0F- 
Prop. 1. of this book... 


P'R'0 "P; X£* 


From a point C in @ right line giver 4D, woe a 
right live CF atright angles- 

27 ake on either fide of the point given” CD © d Ie 
==CE, upon: the right line DE bereGan equi- ® 1.1», 
lateral triangle 'drawthe line FC, and Iewill- | 
be the perpendicular required. - © 

For the triangles DFC, BFC- are imidually 
c equilateral; 4 therefore- the angle DCE== © conflr.” 
ECE: © therefore FC is perpendicular. Which $8.1 - 
was tobe done: . © zodefo 


_ The- 


\ 

* 10 def, 
& I 1.1» 
© 19 4X, 


"3p: - « \Bl 
'- Tight angle —ABE}; therefore ſhall be ABG. 


22 4X. 


- 
Sa 


The practice of this and the following isca- 
fily performed by,the help gf a ſquare. 


1 Py RO: Poyr Be - 


Upon an infinite right line given AB, from a: point 
Htuen C that © n0t init, 10 let fall a perpendicular 
Might Jine CG... ane innge Yo-2ed 
»;Ffom. the center C * deſcribe a circle cutting 
*the Tight line given:AB in the points EandF; 
then Þ biſeCt FE,in G, and draw the right line 
CG,.which will be the perpendicular requi- 
red. * * 


PI... Era 


. .-Ipben aright line 4B funding uponi right lint 


'CD, maketh angles ABC, ABD; it maketh either- 


120 right angles, or two angles equal to two right. 
If the angles ABC,ABD be equal, ® then they 
ihake two rightangles; ifunequal,.then from 
e point B Þ letthere be erected aperpendicu- 
ar BE : becauſe the angle ABC © —=toa right 
angle. -+ABE,. and the angle ABD4 = to a- 


-HABD* =to two-right' angles, -+ABE— 
ABE= to two right angles. Which was-to be 


© HS W VT 


«! 10 Corollaria: 


1+. Hence if one angle ABD be right, the. 
other ABC isalforight; ifone acute; the othe 
& obtule.: and ſaon thecontrary.. *© 2lf 


< Euclid: -Elemqrcs. Ti \Is 


- 2, IF more. right lines than. ons e9guPOn 7 a6 
"ki: OLIELES I the ©. 0 
ſhall be equaltovmo viglite; © ;- Nie +1 4 
fo right lines cutting &ac oftigr mak 
angler equal to'foug,right-ones. 
4- . All the angles made about one point make 
four right ones,av APPEALS.DY Forpl-2ec: hr 


' $0170 fy F Bit 


T P 48 & Hips: © 0qqoy! 
p I bt LN 2573 
if to _———— 2 and «polar FR = : ; 


Emae Fe 


. ones, thoſe lines CB,BD , 
If you IS BY I 
line,: then 4 the: ang RS Wy 
ro two right angles b — BETS 'Y dh 
15< ablurd. | # Bk 


J 
PROP. "xy: 


If two right lines AvcD cut through one athee, A 
then are the two angles which are oppoſote, ig. CEB, 
AED equal one t0the orþer. gent” 

For-the angle AEC-I+CEB#— to two 0 right PEEP 
\. angles —AEC-F AED. ;-> therefgre. "TB b2 4Xe + 
_ + AED; Which was to be done. gs 4 


Scholium Is 4 


b, 


ag 


If to:any' right! line- on andi in ia.p0 
two right lines being: dfawm;EA,AF; ; 
taken oft: ſame fide, make: the vertical 
oppoſite) angles D and B equal, thoſe rialC pr | 
EA,AFdo- meet:directly,, and make. one. ſtrait: 
5 


i 


3 4 £0, 


13:I1s 


d'byp. & 


24X.- 


e141. 


2 10:51:59: 


1 pott. . 


b 3:Ts + 
© conſtr. 


s I5ofbe - 


*4. le 


. TygeIs- 


TH &x. - 
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For two right angles are * equal to the an» 
gle D-4=A b=B-+A:* therefore AAS are. 
ina ſtrait line, Which was to be demonltrated. - 


Scholttum 2. -. 


_ If four right lines EA;EB,EC,ED, - proceed- 
ing fromone point E, make the angles vertical- 
ly oppoſite equal the onets the other, each two 
lines, AE, EB, .and CE, ED, are placed in 'one 
fkrait line: 
© For b*cauſe: the angle AEC-FAED-FCEB 
|DEB#=to four right angles ; therefore 
theangle AEC-| AED b = CEB-+ DEB = 
to two right angles : © therefore ' CED and : 
AEBarefirait lines. Which was tobedemon- 


F'R O''P. - XPT. 


One fade BC of any triangle ABC being produc'd,' 
the outward\angle ACD wall be greater 1ban citber © 
of the inward and oppoſite angles CAB,CBA' - 
Let theright lines AH, BE * biſeQ the ſides 
AC,BC; Þprodice EF=BF, and HI b = AH, 
andjoyn ®C and IC, and produce ACG. - 

Becauſe CE < = EA, and EF< — EB;* and © 
the angle FEC 4 = BEA, the angle ECF« ſhall! 
be equal to EAB. By the like argument is the - 
le ICH=ABH. Therefore the whole angle 
ACD (f BCG)#'is greater than either the an- - 
plc CAB or ABC. Which was to be demon- 


S + 


PRO P. 


; 
- 


| Ro K 
Euclid*s Elements. "7 
PROP. XYY. 


Two angles of any triangle ABC, which way ſoe- 
ver they be taken, are leſs thantwo right angles. 

Let the fide BC be produced ; becauſe the 
angle ACDFACE ® = to two right angles 217. T- 
and the angle ACDF TA; ©therefore A+ Þ 16.1. 
ACB”] then two right angles. After the-ſame « 4 gx. 
manner is the angle B-j ACB””) than two 
right. Laſtly, the 8de AB being produced, the 
angle A+B will be allo leſs than two right an« 
gles. Whick was to be demonſtrated, 


Corollaria. 


r. Hence it follows, that in every: triangle; 
wherein one angle is either right er obtuſe, the 
two others are acute angles. 

2. Ifa- right line AE make unequal angles 
with another right line CD, one acute AED, the- 
other obtuſe AEC, a perpendicular AD let fall 
from any of its-points A te the other- line CD, 
ſhall fallon that fide the acute angle is of. 

For if AC drawn on the fide of the obtuſe an- 
gle be a perpendicular , then in the triangle 
AEC ſhall AEC-}ACE be greater than two 
right angles. * Which iscontrary to the pre * 1744.- 
cedent prepoſition. 

2, All pn of an equilateral triangle,. 
and the two angles of an Ifoſtelkes triangt;. that 
are upon the baſe, are acute. 


P R OP... X/Ilt. 


The Srearrſt fade AC of every. le ABC,. ſub- 
ant logan hank Jac: | ny ; 


From 


oh 


.T be- Firſt Book of 


From AC * take away AD AB, and. joyn 
BD : -b therefore ;is the angleADB=— ABD; 
but ADB <[""C,thereforeis ABD” C: 4 there- 
fore the whole angle ABCC”C. After theſame 
manner ſhall be ABCC A. Which was to be 
demonſtrated, 


P RO P, XLX. 


In evtry triangle ABE, under the greateſt angle A 

 ſubtended the greateſt ſide BC. 
/ For if AB be ſuppoſed equal to BC, then will 
*51, be the angle A*== C,which is contrary to the 
 , Hypo : andif AB[”” BC, then ſhall be the 
dib.1, angle Ch "A, which is againſt the Hypothe- 
 fis: wherefore rather BCC"AB. Andafter the 
ſame manner BCC"AC. Which was to be de- 


PROP. XX. 


of every wiengle ABC, two ſoles BA, AC, any 
way takin, are greater than the {ide that remains 
BC. 62; 


.-.: Produce the line BA, * and take AD!=AC, 
and draw the line DC, Þ then ſhall the angle D 
beequalto ACD; © therefore is the whole an- 
gle BCDCD : 4 therefore BD (*BA -|+ AC) 
(_BC. Which was to be demonſtrated. 


PROP, XX. 


If from the utmoſt points of one ſide BC, of atri« 
angle ABC, tra tight lines BD,C D be drawn to any 
point within the wiangle.then are both thoſe two lines 
ſhorter than the two other ſides of the triangle BA, 
C A, bus do contain a griater angle BDC.. - 


3.1 I% T . L.1\ pF 
. .« 2 Drawthe rightlineCF cuttiogithe;fides of a | po. 


ny3 "PROP. 


Euvl@®s Elements. _ 


© Let BD be frodiiced te E, then is CE--ED 
2["CD :* aqdnpzommen to both, Þ then ſhall 2 20.3, 


ke BD-DE4#CE"CD-+BD. Again, BA-+ Þ ax. 


AE-2 {""BE :; -b therefore BA -+ AC BE-- 

EC. ' Wherefore 1«-BA+; ACC BD -l> DC. | 
2. The angle BDC'<. ("DEC < ©” A.  There- « 16,1. 
fore the angleBDE(C A. Whichaas.to be de- 


" monſtrateds:: \ WY 
A 063 7:09 «1\Þ KR 0O"P-.! KALE - 
ev tin DL eee SENT? 


To make P riangle 'F KG of three right lines FK,, 
£6,GK ; whith (ball be equal 10 three right lines 


-gioen 4;B,C : of whichit is ry that any two 
-- Ffotm-the infinite lineDE*'taks DE;FG;GH, * 3%, . 


equal to the lines givethA, BG then ifi fram 


'the-centersÞF and-G.-by the diſtances-of FD * 3 P0f- | 


and. GH, two circles be drawn cutting each 

other in K, and the right hnes KF,KG be joyn- 

ed, 'the triangle FKG ſhall be made, < whoſe © 15 def. 
fides FK, FG, GK are equal ito the threelines © 1 4x, 
DE, FG, GH, 4 that: is; te the three lines given 


PROP. .xXIll. |. 
At 4 point Ain a right linegiven AB, to make 4 ' 
right lined engle A equal 10 4 right lined angle gi+ 


the ahgle given any. ways, . take AGZSCD; br; 


. Upon AG © raiſe d-triangle equilateral fo: the c 99.1, 


ormer CDF, ſo. that AH beegqual-te:DF,. and 
'GHto CET Then ſhaltyoa Have the angle Ad qa g,,, 
=D. Whichwasto be"done. | - (1 +: 15 1.41 


', 
J 'P © LAS 
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PROP. XXW. 


If two triangles ABC,D EF bave two fides of the 
one triangle AB, AC, equal to two fodes of the other = 
triangle DE,DF, each ro other, 41d bave the angle 
Agreater then the angle EDF, comained under the 
equal right lines, they ſhall alſo bave the baſe BC 
greater than the baſe EF. 

* Let the angle DGE be made equal to A, 
and the fide DG bB = DF < = AC, andlet EG 
and FG be joyned. 

_ 1 Cefe. If EG fall aboye EF : becauſe AB — wh 
DE, and ACe=> DG, and the angle A<® = 
EDG;f therefore is BC = EG. But becauſe 
DF © =DG, s therefore is the angle DEG= 
On: 

equence the angle E 6G 

k wherefore EG(BC)C_EF. 

S. Caſe.” If the baſe EF falls in the ſame Ju 

EG, ) it isevident that EG (BC) COEF 
Teaſe, If EG fall below EF, then becauſe 
-- GE» ("DF+FE,if from: both DG, 
DF be taken away, which are equal, EG (BC) 
remains® (” EE, Which was to be demon- 


P'ROP. XX, 


10 triangles ABC.DEF bave ed 
a7 to os f6des DE, DF, each to 


then the =r.02 
alſo bee —_— por arc boat 
lines greater than the ang] 


For if the angle Abe fald to b> equal to D, 
"then is the baſe BC=EE, which is againſt 
the Hypotheſis, fit be ſaid the angle AD, 


A 
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then b will bo BCTEF,which is alſo againſt the bqg.z. 
Hypotheſis: therefore BCC"EF. Whichwas | 


to be demonſtrated. 

Þ | PRO P. XXY1. 

Te | 

| If two triangles BAC,EDG bavetwo angler of the - 

« ans BC equal terms axgle of the other ®, DGE, 
each to by ent angle, and have al/o one fide 

a. pv es ae dg other, cither has 

G de which lieth betwixt the equal angles, or that 
which is ſubtended under one of the angles ; 

Tt: the other ſides alſo of the one, ſhall be equal to the 

Is other fades of the other,each 10 bis fode ; 

> and the other angle of the one ſhall be equal to vhe 

*=y other angle of the other. 

r, 1 Hypotheſss. Let BC be equal to EG, which 

y are the fides that lie between the equal angles; 

: then Iſay BA — ED, and AC—DG, and the 

_ angle A=EDG :. for if it be ſaid that EDC” 
BA, then © let EH be made equal to BA, andlet a 2,r, 

ſe the line GH be drawn. 


Becauſe AB b — HE,and BC<=EG, and the  ſupps/. 
angle B< 8B, therefore ſhall be the angle: c þyp. 
EGHs — Ce = DGE. f Which isabſurd.  4,, x, 

After the ſame manner let AC be equal to « þyp, 
DG, 4 then will the angle A be equal to EDG. 

2 Hygotbefss, Let AB beequalto ED; thenl 
ſay BC=EG, and AC=DG, and the angle A 
; —EDG: for if EG be greater than BC, make 
v4 EI=—BC, and joyn the line DI, Now becauſe 
af AB#s — ED, and BC t — EI, and the angle B e & byp. 

—E; therefore will be the angle EID * = C ® ſeppoſ. 
| — EGD. ® Which is abſurd, k 4.1. 
J Therefore BC=EG, and ſo as before AC== | byp. 
ft DG, and the angle A=EDG. Which was to be ® 16:1. 
D,- demonſtrated, | 


PAOP. 
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"7191114 PIROP., >aV% :: {\4: 


If 4 right line EF falling upon two right lines 
' AB, CD, make. the. dttrnate angler, AEF, DFE, 
equal the one 18 the other, then are the right lines 
AB;CD jaraltel." , Shen! RL 

, TFAB,CÞ-beſaid not to be parallel, produce 
them-Balk they meet in G; which-being ſup 
ſed, the'ontward angle ARF will: bes greater: 
than the, inw#rdangle-DFE; to which 1t was 
cquabby the Hypotheſis. 'Which is repugnants: 


P'R 0 Þ.\ XXYUL.. + 


If 4 right line EF falling upon two right lines 
PA. þ the dh aur, Ae pt E, Wh one 
line, qual :t0'CHG ,the inward and oppoſite angle: 
of:ithe: other on the © ſame fde.; or make the inward: 
angles tn the ſame ſide AG HC HG equal 10. two. 
- angles, then-'are the right lines AB, CD .pa- 
ralel, : [i B71: r- "Nis B+ 

1 Hypotheſss.- Becauſe: by Hypotheſis the-an- 
, - gle AGE= CHG; = therefore are the alternate: 

- angles BGH, CHGequat: andÞd therefore! are 
\ - AB 4nd'CD paraltel. © 17 457 +7 TRE 

2 Hypotheſ3s.; Becauſe by' Hypotheſis the an | 
gle AG- <-FCHG== totwo right, ==-AGH=- 
BGH ;'b thence is CHG—BGH: and <« theres! 
fore AB,CD are parallel. Which was to be de- 
monſtrated. | 


PROP. XXIX. 


If « right line ZF fal uyowrnd pavatiets AB, 
CD, it will both make the alternate” augies'DHG, 
AG H equal each to other, and the — 


Euclid?'s © Elements, 
BG E equal tothe tiuwartl and. 
ſame;ſide DHE';' as 4//6 the inward aug 
ſame ſide AGH,CHG equal,to tworight angles. ' / 
It is evident that AGH +- CHG — to two 
right angles; * otherwiſe AB,CD would not be 
parallel, which is contrary to the Hypotheſis, 
Bat moreover the angle DH 
two Tight ;: therefore is DHG ©.=AGHd = 
BGE: | Which' was to. be demonftrated. | 


oppoſite angle on: the 


HG b —\ te 


Corollarium. 
altos 


Hence it follows; that-every-parallelogram | 
AC, having one angle rizht A, the ret are allo 
-|-Z = to-twa right angles: there- 
fore whereas A is right; > mult Rbe alfo right. 
By the. ſame argument are C and D fight an- 
P.R O P. AXY, . 


Right lints AB, CD paralle] to one and the ſame 
right line EF, are alſo parallel the one 50 the other. 

Let Gl cut the three right lines given any: 
ways; then becauſe AB,EF are pargllel, witl! 
be the angle AGF» — EHI:' alſo hecaiiſe CD 
an1EFare parallel, will be the angle EHI « —= 
DIG. Þ Therefore the angle AGI= DIG: 
© whence AB and CD are parallel. Which was 
to be demonſtrated. 


PROP. XXX. 


From 4 point given 4 to draw 4 right line A*, , 
paraliel to a right line given BC. 
From the point A draw a'right line AD to 


any-point of the given rigtt line; with whi 


1 29.Is 


d T ax. 
a I. 
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at the point thereof A make an angle DAE 


=ADC : Þ then will AE and BC be paralleb, 
Which was to be. done, | 


PROP. XXXlL. 


of ax miagle AKC, ne file being trams. 
,bhe be the two ' 
inner opſie nies £,9% end three ion 


les - triangle A,B, ACB, ſball be equa} to two 


angFes. 

FromC*draw CE parallel toBA ; then is 
the angle Ad== ACE, and the angle Bb= 
ECD: therefore AB e = ACE+-ECD4 = 
ACD. Which was to be demonſtrated. 
Fr ws Sr == to two right an- 

: f therefore A+—BACB= totwo right 
angles. Which was os nonſtrated. 


Corollaris. 


T. The three angles of any triangle taken to» 
gether, are equal. to three angles of any other 
ng taken together. From whence it fol 

WS, | 2TH 
2. Thatif in one triangle two angles (taken 
Teverally or together) be equal to two angles of 
another triangle (taken ſeverally or together) 
thenis the remaining angle of the one} equal-to 
the remaining angle of the other. In like man- 
ner if two triangles have one angle of the one, 
equal toone of the other ; then is the ſumm of 
the remaining angles of the one triangle, equal 
to the ſumm of the remaining angles of the 


Js If one angle in a triangle be right; the 
other two are equal to a right one. LUNG 
" £ 
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that angle in a triangle, which is equal to the | 

other two, isit ſelf a right augle. * © © 
4+ When in an Tſoſceles the angle made hy 

the equal fides is right, the other-two upon the 

baſe are eachof them half a rightangle,”” | 
$s. Atr angle of an equilateral triangle makes 


_— 


ES, two third parts ofa right angle, for $ of two p,,. Grams 
two ' right angles is equal to# of one. ; , p: fx, Lond 
od yo 0 i: £ Ve - | 
wo Scholium. y- ale | fe Ye A! 
is | Bythehelpofthispropoſition you may know | 
== | bow many right afigles” the inward and out- 
= || ward; angles of a ri ht liged figure make, as 

may appeat by theſc two following theorems, 
al. 
ght 
to- 
er 
ob 


Allthe angles of a right lined figure do together 
e twice as many right angles, abating four," as 
there are fades of the figure. | 
From any point within the figure let right 
lines be drawn to all the angles of the figure, 
which ſhall reſolve the figure into as many tri- 
angles as there are ſides of the figure : where- 
fore whereas every triangle affords two right 
angles, all: the triangles. taken together will 
make up twice as many right angles. as there 
are ſides.” But the about the ſaid point 
| vp Fobr : " 2 


hes if fromthe Moray = 


vo 
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take away the angles which are about the ſaid 
- poirit, the,remaining angles, which make up the 
- angles of the figure, will make twice as many 
right angles, abating four, as there are ſides of 
the figure, Which was to be demonltrated. 


Corollarium. 


Hence all right lined figures of the ſame ſpe- 
cies have the ſumms of their angles equal. 


Theorems 2. 


_ All the outward angles of any. right lined figure, 
taken rogetber, make up four right angles. 

For all the ſeveral inward angles of a figure, 
with the ſcveral outward angles of the ſame 
apart, make two right angles ; therefore all 
the inward angles together, with all the out- 
ward, make twice as many right angles as ther 
are 'ſides of the figure, Burt (as it was now 
ſhewn) all the inward argles with four right, 
make twice as many right as there are ſides of 
the figure; therclore the outward angles arc 
equal to four right angles, Which was to bede 
monltrated. | | 


2 as. a a cc c.c}o cc. 


Corollarium, + fs 


All right lined figures of whatſgever ſpecieg] fo 
have the ſumms of their outward angles equaly-th 


PROP. XXXI, 
If two equal and patallel lines AB, CD be joynelff 


together with two other right lines AC,BD, then a 
iſe lines alſo equal and paralic}, 1 


_ Þra) 
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2 29.1. 


d "4.1, 
c 27«1»+ 


2 byp, 
d 29.1. 


© 2 4X» 


d 26.1. 


a 27+TL-+ 


1 Draw a line from C'to B : now becauſe AB 
e & and CD are parallel, and the angle ABC * = 
y & BCD: and alſo by Hypetheſis AB=CD, and 
f W the fide CBcommon ; therefore is-ACÞ — BD, 
and the angle ACBÞ — DBEC : < whence alſo 
AC,BD are parallel. . 
P RO P: XXXIW. 
TD | 
In parallelograms, as ABCD, the opp"ſie ſides 
AB,CD, and AC,BD, are equal each to other ; and 
the oppoſite angles 4, D.and, ABD, ACD. are alſo 
equal; and the diameter BC biſefts the ſame. * 
re,l Becauſe AB,CD 2 are parallel,d therefore is 
the angle ABC—=ECD. Allo becauſe AC,ED 
re,fl| are * parallel. Þ therefore is the angle ACLb= 
meſl CBD ; © there'ore the whole angle ACL= 
all AtD. A'ter the ſaine maxiner is \—D., Moure- 
ut-E over, becauſe the angles ALC,AC3 lie at, each 
ereſl end of the fide CB, and are equal to ECD,CBD, 
ow © therefaiE is ACZ=ED, and AB4—CD; and 
ht. ſo the trianzle AECC=CED. Which was to be 
; off demonltrated. 
are 
de Scholinm, 
Every four ſided figure ABDC, baving ihe oppo- 
ſore ſodes equal, u 4 parallelegram. 
For by 8.1 the angle AEC=PBCD ; * where- 
ciew fore AB, CD are pazallel. In like manner is 


-the angle BCA=CBD,; * wherefore AC,BD 
are alſo parallel: dtherefore AECD is a paral- 
lelogram. Which was ta be demonſtrated, 
From hence may be learned how to draw 
more readily a parallel CD, to a right line gi- 
yen AB, through a point aſſigned C. . 


C 2 


va 


ra) Take 
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_ Take in the'line'AB ary point, as E; with 
the centers E andC at any Fane traw two 
equal circles EF,CD , with'the'tenter F, ani 
he ſpace of EC ' a'circte FD, which thall 
Gt the fortier circte CD inthe pointD': *then 
{hall the line drawn CD be'pataliel to*AB;*for - 
as it was before demonſtrated, CEFD is a pa« 

rallelogram. | 


P Ro ?7: XX 


Pardllelograms BCD A,BCPE, which Fand 5 
the ſame baſe BC, and b#rwetn the ſame parallels AF, 
BC, are equal one 10 the other, ; 

For AD# = BC * = EF; 414 DE cotmindd t6 
both ; Þ'then is AE=DF * but F; fo AB*= 
DC, and the angle A'< = CDF : ®therefore'is 
the triangle ALE—DCF, take away DGE ouh> 
monto both triafigles, *then is thetrapeziurg 
ABGD=EGCF : '7d81 BGC* of bn to. both, 
f then is the paralletogram ABCD=EBCE, 
Which was to be demonſtrated. : 

The demonſtration of any other cafe$is" not 
unlike ,but much more. plain and caſe, 


Scbolizm. 


If the fide AR' of a right 'an$led ParaNets 
gram AECD, beconceiyed to be carried along 
perpendicularly through the whole line EC, or 
EC through the whole line, AB, the-area or 
content.of the retangle ABCD Mall be” prg- 
duc'd by that motion.. Hence a read le is aid 
to be made by te drayving or mal pucaroy of 
two contiguous fi.es : for example ſake, Tet AB 
be ſuppoſed 4 foot, ard BC 3 - draw 7 fotb 4, 
there will be produced 12 ſquare feet for the 
area of the rectangle. This 
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This being ſuppoſed, the dimenſion of any 
parallelogram (* ERCF)-is found out by this * See the 
theorem: for the area thereof is produced from figure of 
the altitnde BA drawn into the baſe BC : ſo = Prop. 35- 
area of the parallelogram AC=EBCF,is 
by the drawing of BA into BC: therefore, %g 


PRO P. XXXVT- 


yay re ms BCDA, GHFE , funding upon 
equal baſes GH, and betwixt the ſame parakels 


Tf BH, are equal one to the atber. 
le: yy uſeBC2= GHb= | 


hyp. 
b 34-1, 
(ur Ha Eon EE a ES Sf 7 < 33 
=6Gt fr. Rat was am BODA 0 ICE 35el« 
P ROP. XXXPlL. 


—— lan are 
| Neon 


el * > 30 | of 
__ is.th d 24s bs 
a he AF «- p gle bc BDEC FT. = 0 hb od oF: 
Which was to.he demonſtrated. 


FP ROP. TART 


Ee bir, been wal bp He 


.£qu41 the one 19 the qther 

| Draw bc 75 Iv nd FH parallel to... . 
ED: /thEnjis the trig $*==S the paral- * 34-1: 
lelogram BCAG b— EDHF* — EFD. Which * 36.1.5 
was to be demonſtrated. | 7 e * + 


C3 


*37-1- 
b byp. 
© Q 4X. 


"2.28.1, 
b byp. 
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Scholium. 


If the baſe BC be greater than EF, *tis evi- 
dent that the triangle BAC!” EDF: and ſo on 
the contrary. 


PROP. XXXIX. 


' Fqual triangles BC A,ÞCD, ftanding onthe ſame 
baſe BC, and on the ſame ſide, they are alſo berween 
theſame parall:i[s AD. BG. | 

If you deny it, let another line AF be parallel 
to EC, and let CF bedrawn; then is the tri- 
angle CBE 3» = CBA =="CBD. © Whichis ab- 
ſurd: 1 To wi os. n= 

CROP, Mt: 


Equal triargles BCA, E FD, landing upon equal 
baſes BC, EF, and on tbe ſame ſode, they ave betwixt 
#be ſame parallels; | | ib 

If youdeny it, let another line AH be paral- 


Ie} to RF, and Jet FH be drawn :*then is the tri- 


angle EFH#= RCA = EFD, "© Whick' is 


P R 0 P. XL 


If a paralletogram 4BC D have the ſame baſe BC 
uh tbe triangle BC E, and be between the ſame p4- 
rallels AE,” BC, then' is the parallelogram ABCD 


* double 10 the triangle BCE. © © 


Let the line AC be drawn ; then'isthe trian- 
gle BCA® = BCE: therefore in co arvep. 
gram ABCDb —= 2BCA*© — 2BCE, h 
was to be demonſtrated. | 


Schs- 
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 Scholium. 


From hence may the area of any triangle 
BCE be found : for whereas the area of the 
parallelogram AECD 1s produced by the alti- 
tude drawn into the baſe, therefore ſhall the 
area of a triangle be produced by half the alti- 
tude drawn into the baſe,or half the baſe drawn 
into the altitude : as if the baſe EC be 8, and 
the altitude 7, then is the area of the triangle 
ECE 28, | 

PROP. XLL 


To make 4 parallelogram ECG F equal to 4 triargle 
groen ABC, in an angle equal 10 a right lined ang/c 
given D. 

Through Az draw AG parallel to BC; 231.1. 
b make the angle ECG=D; <« biſeCt the baſe b 23.r. 
EC in FE, and draw EF parallel to CG, then is © 10.1. 
the problem ſolved. | 

For AE being drawn,the angle ECG is equal « 38, ,, 
to D by conſtruCtion, and the triangle BAC egy, x. 
= 2AEC<©= parallelogram ECGF. Which 
was to be done. 


PROP, XLIL, 


In every parallelogram ABCD, the complements - See Fig, 
DO, GB of thoſe parallelograms HE, Fl, which Qef,36. 
ſtand about the diameter, are equal one to the other. 

For the triangle ACD* = ACB, aed the a ,4,x, 
triangle AGH= = AGE, and the triangle 
GCF a = GCI: Þ therefore the paral'elogram b 2 gx, 
DG==BG. Which was to be demonltrated, 


C4 | PROP. 


2 42.1. 


N 28.Ts 


© 42.ls 
s15.L 


2 44-1. 


Þ 19.4X. 
© coniir. 
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P R-0-P. XLIF. 


Upon 4 right line given A, to maks 4 parabele- 
gram FI in a right lined angle given C, equal 10 4 
irianglegroen B, | 

* Make a parallelogram FD= to the trian- 
gle B, ſo that the angle GFE may be equal toC. 

roquce GF till FA beequal tothe line given 
A. Through H > draw IL parallel to EF, which 
tet DE produced meet inthe point I, Let DG 
drawn forth meet with a right line drawn from 
I in the point K Through K Þdraw KL paral- 
lel to GH, with which let EF drawn out meet 
at M, and'TH at'C. Then fhall FL be the pa- 
rallelogram required. | A'S & 08 

For the parallelogram FL< = FD = B, 
dand the angle MFH=GFE=C, Which was 
to be done, 


PROP. XIF. 


Upon 4 right line given FG, tombs « paralletp- 


gram F L equa'40 avight lined Figure given ARCD, 


4 4 right lined angle given F, 1% 
Relolve the right lined figure given into tri- 
angles BAD,BCD, then * make a parallelogram 
FH=BAD, 1o that the angle F may be equal to 
E. FI being produced, «make on HI the pa- 
rallelogram IL=BED. Then is the paralleko- 
gram FLÞ== FH-+IL< = AECD. - Which 
was to'be done. 


Scholium. 
Hence is eafily found the exceſs HK, where- 


by any right lined figure A, exceeds a leſs right 


Euclid?s Efemeprs. 


Gr þ oF boch be tp ghd, parallnram FL 


PROP. XLP- 


: Age 


Pa aright line given AD to deſcribe” ſquare 


a FreRt two per ndiculars AB,DC, Þ equal 
to the line given A P30 joyn BC,.,and -the 
thing required is. 


For, whereas the Do angle A--D<==two 
right, 4 therefore are (AB, DC parallel. . But 
they are alſo * equal, * therefore AD,BC Are 
both parallel! and equal; therefore the figure 
AC isa parallelogram and equilateral. More- 
_ the angles are all right, ® becauſe ene, 

A,is right, therefore AC is a ſquare. Which was 
to be done. . 

After the ſame manner you may eafily de- 
ſcribe. a reQtangle contained under two right 
lines given. 


P x0 P. XIII. 


Is right angled triangles BAC, 1he ſquare BF, 
which 5 made of 1þ: (ide BC, that ſubtends 1h right 


angle BAC, #6 = to both tbe [quares BG, CH, 
which are made þ the fedes AB, AC, cont2ining the 
right angle. 


oyn AE and AD, and draw AM parallel -to 


Becauſe the angle DRC *» = FBA, add the 
_ ABC common to them both ; then is the 
e ABD FBC. Moreover, AB d—= IB, 
BDÞ= 
ABD=FBC. But the parallelogram BM4— 
C5 2ABD 


BC; © therefore is the triangle 


212 4X, 
b 29 def. 
© 41s 


d 41.1. 
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d 4.1. © 2ABD, and the parallelogram 4 BG=2FBRC 
(for GAC is one r1ght'line by Hypothefis, and 
© G 4x. I4.1)* therefore is the parallelogram BM= 
f 2.4Xe BG. By the ſame way of argument is the pa- 
rallelogram CM=CH ; therefore is the f whole 
BE==BG=+CH. Which was to be demonſtra- 
ted. ER 
Scholium. z, 


This moſt excellent and'uſeful theorem hath 
deſerved the title of Pythageras his theorem, be- 
cauſe he was the inventor of it. Ey the help of 
which the addition and ſubtraCtion of ſquares 
are performed ; to which purpoſe ſerve the two. 
following problems. | 


Problem 1. 


Lndr.Teecq, To make one ſquare equal to any number of ſquares 
given, ' 
Let three ſquares be given, whereof the ſide 
211.1, AreAB,BC,CE. * Make theright angle FBZ; 
\ having the fides infinite, and on them transfer 
. b4-.1. BA andEC; joyn AC, then is ACq>= ABq- 
—BCq. Then tradsfer AC fromB to X, and 
: CE the third fide given fromB toE; joyn EX. 
ec2xx, . b Then is EXq=EPq (CEq) -|- EXq(ACq)e= 
| CEq-|i-ABq | ECq. Which was to be done. 


Problem 2.. 


Two unequal right lines being given AB, BC, t# 
mate 2 [quere equal t: the difference of the two 
ſquares of 'he:groen lines 4!.BC,, | 

From the center V, at the diſlance of BAide- 
ſcribe a circle ; an from the point-C ere a 
nerpendicular CE tiecting with the-circumfe- 

« rence 
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rence in E, and draw BE.;'* Then is BEq(BAq) * 47.1. 
=—=BCq-FCEq. Þ Therefore BAq— BCq == Þ 2 ax. 
CEq. Which was to be done. | 


Problem Jo 


Any two ſodes of a right angled triangle ABC be- 
ng known, 10 find out the third, 
Let the ſides AB, AC, encompading the right 
angle, be the -one 6 foot, the other 8-, There - 
fore whereas ACqÞFAEq=64rh-36=100= 
BCq, thence is BC=4/ 100==10.. ' . 47b 
Otherwiſe let the fides AB, BC be known, 
the one.6 foot, the other 10. Therefore fince 
BCq —AEq=100—36=64—ACq, . thence 47»1» 
is AC—4/64=8. Which was to be done. 


PROP. XI/U. « 


If the ſquare made ufon one ide BC of a triangle, 
be go « the ſquares made ke orber fades of the r= 
eriengle AB, AC, then the ang!e BAC com*rebended 
under thoſe ro other fodes of the triangle AB, AC, #s 
4 right angle. 

Draw to the point AinAC a perpendicular 
line DA=AB, and joyn CD. 

Now is * CDq=ADq-FACq=AFEq-lACq * 47+-I: 
—BCq. * Therefore is CDH=BC. And there- * See the 
fore the triangles CAB, CAD are mutually - folowing 
equilateral. Wherefore the angle CAB> = theorem. 

 CAD<=aright angle, Which was to.be de- Þ 8.1. 
monſtrated, © conſtr. 


Ccholium. 


We aſſumed in the demonſtration of the laſt 


propoſition CD==BC, becauſe CDq was equal 
to 


*% 


- 


36 


2 24«Ts 


d 4.1. 


6 4x. 


a 46.1, 
b 1 part, 


< byp. 


To ax. 


to BCq: our aſſumption we & by the fol- 
pti prove by 


lowing 
Theorema. 


The ſquares AF,CG of equal right lines AB,CD, 
are equal one 10 the other: andthe fides IK,, LM of 
equal ſquares NK , PM, are 0xe 30 the ber... 

1 Hy Draw the diameters EB, HD, 
then it iseyident that AF'is * equal to. the tri- 


- angleEAB twice taken, and dequal to the tri- 


angle HCD twice taken , and equal to aCG., 
W hich was to be demonſtrated. 

2 Hypotbeſos. If it may be let LM begreater 
than IK ; make LT==TK, and let LS be « equal: 
to LTq : therefore js LSd= NK<= LQ. 
d Which is abſurd. 


Corollarium. 


After the ſame manner any reQaogles equi- 
lateral one. to another, are demonſtrated 0. be. 
allo. equal. 


The End of the Firſt Books, 
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RC 
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Definitions. 


I; Very right angled parallelogram 
ABCD. is ſaid to be contained un- 
der two right lines AB,AD,. com- 

\ ;prehending a rightangle. 

Fherefore when you meet with ſuch 
45.theſe, 1be reflangle under BA, 4D, or for 
ſhortneſs ſake the rett angle BAD or BAx 4D - 
(0rZ A forZ x A) the retangle meant, m that 
which u containtd under the right lines. BA, AD 
ſet at right ang/es. 

V: Inevery-parallelogram FHIK, any one of 
thoſe parallelogi a3:s which are about the dia- 
meter, together with its two complements, is. 
Called. a Gnomon. 

As1be parallelogram FB-l-Bi-h*G A(BHM) #4 

gnomox : and likgwiſe the parallelogram FB-t= 

BItEM (G KA) is 8 guomons . 


PROP... 


211.1. 


b194x.1. 


© 34+Is 


a 1.2, 


b 2 4x. 
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PROP. 1. 


If two right lines AF, 4B- be given, and one of 
them AB divided into 4s many parts or ſegments as 
you pleaſe ; the retangle comprebended under 1be 
two whole right lines AB, AF, ſhall be equal to all the 
retangles containcd under the whole line AF, and 
the ſeveral ſegments AD,DE,FB. 

2 Set AF perpendicular to AB, Through F 
2 draw an infinite line FG perpendicular to AF. 
From the points D,E,B erect perpen4iculars 
DH,EL,BG. Then is AG a rectangle compre- 
hended under AF,AB, and is Þ equal to the re- 
Ctangles AH,DI,EG ; that is, (becauſe DH, ET, 
AF < are equal) to the rectangles under AF,AD, 
under AF,DE, under AF,EB.. Which was to be 
demonltrated, 


Sebolium; 


If two right lines given be both divided into how 
meny paris ſoeverthe produtt of the whole multiplied 
into it ſelf, fhall be f x ſame with that of the parts 
multiplied into themſelves. | 

For let Z be =A-þB-j-C, and Y=D-FE: 
then becauſe DZ = = DA-\ DB -þ- DC, and 
EZ* —=EA + EB-\-EC, and YZ2 =DZ-|- 


4 EZ, b ſhall ZY be = DA+ |- DB-- DC-+EA-|- 


BB-I-HEC. Which was to be demonitrated. 
From hence s underflood the manner of muſgiply- 
ing compounded rizht lines into compounded : 
for you muſt take all the retangles of tbe parts, 
and they will preſent yo0a with the reftangle of 
the wboles. 
But whenſoeverin the multiplication of lines 
into themſelyes, you meet with theſe ſigns —- 
in- 


Euclid's Ekments. 


intermingled with theſe -j, you mult alſo have 
particular regard to the: ſigns: for of --mul- 
tiplied into— ariſeth — ; but of — into — 
ariſeth --, : 
E.g.Let-l-A be to be-multiplied into B==C; 
then becauſe -FA is not affirmed of all B, but 
onely of a part of it, whereby it exceeds C, 
therefore AC muſt remain denied ; ſo that the 
product will be AB—AC. Or thus; becauſe 
B conſiſts of the parts C and BC, * thence 
ABZAC-FA x BC ; take away AC from 
either, then AB—AC=Ax B—C, In like 
manner if —A be to be multiplied into B—C, 
then ſeeing by reaſon of the fign —, that A 
is not denied of all B, but onely of ſo much as it 
exceeds C, therefore AC mult remain affirm- 
el: whence the pro:lut will be —AB+AC. 
Or thus ; becauſe AB * = AC-FAx B—C ; 
take away all throughout,” an there will be 
—— AB=—AC—A—xB—C; add AC to 
either, and there will be —AP-FAC=—A x 
B—C. 

This being ſufficiently underſtood, the- nine 
following propoſttiens, and innumerable others 
of that kind, ariſing from the- comparing of 
. Imes multiplied into themſelves (which you may 
find done to your han in Yiets and other Ana» 


3.9 


* 1,2... 


* 1.22. 


lytical Writers) are {emonſtrated with great . 


facility; by reduciag the matter for the moſt 
part toalmo.t a ſimple work, 

Furthermore, * it appear- that the product 
of any magnitu/'e multiplied iato the parts .of 
any number, is equal to the pro«'1ct of the ſame 
maltiplied-into the whole number : As 5 Arty 
7A'= 12A, and 4\x5AF4Ax7FAZqAx 
12A, Wherefore.what is here delivered of the 
multiplying of right lines inte UrEING, the 

ame 


* 19 4X, 


vue er — 4 


Ol 2, er PLE” IS Yo. 


o Mon: 2a” ed + 4% 
\ 
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T  ———_—— I" \ a _ 


®:1,2, 


0 102: 


the ſquare made of the 


' Whereas ZA-tZE Þ =27gq, © thence is wy 
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fame may be underfiood of the multiplying -of 
mumbers into themſelves. So —_— 
is armed concerning lines in thenine follow- 
ing theorems, holds go04 alſo in numbers; ſee- 
ing they all immediately depend-on,and are de- 
Tived from-this firſt. 


PROP. Il 


at ws Was wr 


If a right line Z be divided any wiſe into +4wo 
A Ons comprebended under the whole 
line Z, and each of tbe y—— AE, are equal 10 

bole line Z. 

I ſay that ZAZE=Zq.. For takeB==Z; 
2 then is BA -|- BE = BZ : -that is, (becauſe 
B=Z)ZA-ZE=Zq. Which was to-be-de- 


-monſtrated. 


P R. OP. 1. 


If avightline Z be divid-d any wiſe into two parts, 
the reftangle comprebended under the whole line Z, 
and one of the (egments E, us equal to the reli angle 
made of the ſegments A,R, and the ſquare dejeribed 
on the ſai4 ſegment E. 

I fay, ZE=AE-rEq; for EZ = Ex A-FE= 
* EA-rE9. 


% 


2, /* 
PROP. Is. 


If aright line Z be cut any wiſe into two parts,the 
= made of the whole line Z, is equal both 10 the 
quares made of the [rgments A,E, and to twice 4 
reQtangle m:de of the parts A,E. 
I fav that Zq—AqgqEq-j-2AE; for ZA»== 
Aq-+ AE, ani ZEa =Eq + EA. Therefore 
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+8q-+ 2AE. Which was to be-demonftra- 


Otherwiſe thus : Upon: the right line AB 
make the ſquare AD, and draw the diameter 
EB: through C, the point wherein the line AB 
is divided, draw the perpendicular CF; and 
through the point Gdraw HI parallelto AB; 

Recauſe The angle EHG=A isa right angle, 
and AEBis 3 haffa right, * therefore is the re- 4 4 cor. 
maining angle HOGE: balf a right angle. There- 32.1. 
fore is HEf = HGs =EF&#= AC; © that < 32.1. 
HE Þ is the ſquare of the right line AC, After f 6.1, 
the ſame manner-is CI proyed' to be CKq. 834.1. 
Therefore ' AG;GD:are les under AC, Þ 29 def-1 
CB. Wherefore the whole ſquare ADk= & ;0 ax. 1 
— CBq-+2ACB, Which was to be de- 
monitrated. ; 


Corobarts. 


I. Jaco ammenre hot the b 
which are about the diameter of a ſquare, ate 
alſo ſquares themſelves. : 

2. That the diameter of any fquare bifeRs. 
its angles. 4 

3- That if A=$2; then is Zq—4Aq, and: 
Aqz=43Zq. Ason the contrary, if it beſo that 
Zq=4&q, thenis AzF4Z.. | 


PROP. 7. 


i 4 right line AB bt cut inte equal pars AC EB, 
ings unequal parts AD,DB , the reanghe com- 
prebended under the unequal parts AD,DB, rggerber 
with the ſquare that is made CINE 
v7 wank the [quare that u« made of the- 


Fg y $4 4 hp 


*{cþ.1.2. 


2 $.2. & 
3 6x. 


b 4+2. 


<2 4X, 
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I fay that CBq==ADB--CDq. 
For theſe are all equal : 


CBq. | 

2 CDq -- CDB + DBq -+ CDB. 

CDq-+ » CBD(© ACxBD)-- CDB. 
CDq -- 4 ADB. - 

This theorem' is ſomewhat differently ex- 
preſs*d, and more eaſily demonſtrated thus : A 
reftangle made of the ſum and the difference of 
tworight lines A,E, is equal to thedifference 
out of them. * 

For if A+ FE be multiplied into A — FE, 
* there ariſeth Aq—AEEA—FqzAg— 
Eq. Which was to be demonſtrated. 


Scholium. 


Ifthe line AB be divided otherwiſe, viz. near- 
er to the point of biſeRion in E, then is AEB 


. C ADB 


For AEB* = CBq— CEq, and ADB* = 
CBq — CDq. Therefore whereas CDq 
CEq, thence is AEB({” ADB. Which was to be 
demonſtrated. 


Corollaria, 


1. Hence is ADq4{-DBq@ AEe-+EBq : for 
ADq-| DBq-+ 2ADB> —= ABqbd= - 

_—t _ Wm becauſe 2AER CC 
2AD ence is ADq+DBqcC EBq. 
Which was to be Hu Yarns | _—_— . 


2. Hence is ADq-|-DBq—AEq © _—EBq=z= 


PROP. 


, 


A A. 


KC.  RiI©=aeA eco nm©co@= 
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43 
PROP. Pl. _ 
| —— 
If 4 right line A be divided into two equa! parts, [4+ 4 
and another right lin? E added to the ſame diretly in 
one right line, then the ret angle comprebended inder 


= —— Yþ und . 


of 4 the line A, s equil to the ſquare of 4 4-}-E ta- 
ken as one line. 

I ſay that ZAq (*Q.3A) --AE + Eq —= Q 1403 
' | #A-FE: *forQ4A-þE = $Aq + Eq--AE., £0:4-2- 
' | Whichwastobe demonſtrated, 


CC. 


Corollarium.. 


E-H$A, E-jA be in arithmetical proportion, |-.6 - 
then the reangle contained under the extreme ' £2 
terms E,E-j-A, together with the {quare of the | 0-7 
difference 4A,is equal to the ſquare of themid= 
dle term E-tzA, 


| P ROP. YI. 


If 4 right line Z be divided any wiſe into two Ges Fig. 
parts, the ſquar* of the whole line 7, togetber with prop-2- 
the ſquare made c f one of the ſegments E, is equal to 
4 double reftang ' compreb:nded under the whole 
line 2, and the j..4 ſegment E, together with the 
ſquare made of the other ſegment A. 

I fay that Zq--Eq—27E4-Aq ; for Zq=== 2 4.2. 
Aq+#FRq*#+2AE, and 22E b= 2Eq=+2AE. Þ 3.2 © 

 Therefore-Zq-t-Eq — © Aqt+2Eq-H2AE == © 246: 
Aqt-2ZE, Which was to be demonſtrated. 


Cas 


2 
4 E 

the whole, COLLIE (viz. AE) and the [3.6 | 

line added E,together with the ſquare which u made |_/ "4 — | 
56 76 | 


Hence it follows, that if three right lines E, [-. F.10 | | 


See Fig. . 


ealily demonſtrated thus: The aggregate " 
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Corollarinm. 


Hence it follows, that.the ſquare of the difſer- 
ence of any two lines Z,E,isequalito the PAces 
of both the lines , leſs by a double- rectangle 
camprehended under the ſaid lines.. - 


e For Zq-+ Kq—2ZEEXRI=Q; Z—E. 
P RO P. lll. 


If a right line Z be divided any wiſe into two 
parts, the ret angle comprehended under the whole 
line Z, and one of the [ EF four times, toge- 
ther with the ſquare of oe gang other ſegment A, u equal 


. Fothe ſquare of the whole line Z and the ſegment E, 
hen 4s one line Z-r- E. 


= Irs 4Z 
44 Eq 2ZEb= 
ted. 


Iſay that 4ZE-j-AqzQ- g.- For walk 
24-44 —Aq 


Lp P. IX. 


£6, hos 


— Ne fe half han 4 one feb 
of zhe difference CD. 
I ay, #hat ADq + DBq =2ACq +2CDq: 
Dlg. bac DRq *.== 
But 2ACD:(> 2BCD) -|- * = Cbq | 
ae Papers Aa id = 


This may be otherwiſe delivered, and more 


the ſquares made of the ſum, and the ERS! | 
of bo right lines AE; isequal to the double of 
the ſquarens made from thoſe lines. 


For: 1 A-Es = Aq T9! 2AP, 2nd Q: « 4.2, 


p — 4-Eq pony Theſe bCoy A 
: i : 2Aq428q. Which was to bt F 
PROP. X 


al nk te Foy eng pooghe. a or Sec Fig, 


& the © tare of le lime, together Prop.6. 
coneats nog bo Arty ont Ye. 

s 0 * 

oat  2dd*d line rar” yn [ r KB 


AF , 1, e.*A | 
| #1 CIR oh Tarts HE: for pK. ; 


Q:4AV= And 2Q py Ec —=3Aq c 
ie lod TRE hich war was tobe Ee = wy 


VI _ TY %S 


PROP, Xl. 
Tout s ret AR in 5 joke G;,fo that 
bes under the whole Time AB, 


of the ſegments BG, be equal to the 
ſqur 7 he ſo he ohe egmcn ®: 
AB def the fgrare AC; b biſeCt * 46«1. © 
he de.AD in E, and draw the line EB. From Þ 10.1» 
theline EA produced take EF=EB. On AF 
make the fus AH. Thenis AH=ABx BG. 
drawn'ont to 1, ; thexHngle 

D Eel £R4=L 'BAq -}- © 6.2. 
Eg, Therefore is DHf= BAq to dconfir. 

the fuare KC, AC. Take bg frv+ th, © 47-1» 
then Lint Hh dopry: 20-4 ogy isAGq f24x. 
—AB*'BG. be done. Y 

c 


46 
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Scholium. 


This propolitien cannot-be performed by 
numbers, * for there is no number that can be 
ſo divided, that the product of the whole into 


.one part, ſhall be equal. to the ſquare of the 


other part. 
di 


PROP. XI 


In obtuſe angled triangles ABC, the ſquare. that 
i made of the fide AC ſubtending the obtuſe angie 
ABC, ts greater than the |;uares of the fides BC AB, 
that comain the obtuſe angle ABC by a Jonb/e ref- 
angle contained under one of the fodes BC, which 
are about ibe obtuſe angle ABC, on-which fzde 'pro- 
duced the perpendicular AD falls, and under the line 
BD, taken without the triangle from the paint 0n 
which the perpendicular AD falls, t6the obtuſe angle 
ABC, 4 
Iſay that = CBq-\-ABq4-2CB x BD, 
A . 
For theſe are F* CDq- ADg. 
all equal: J>CBqp-2CBD-EBDq-|-ADg. 
CBq-}2CBD -{- © ABq, 
Sckolium. 


Hence the fides of any obtuſe angle! triangle 
ABC being known, the ſegment BD jntercept- 


. . ed betwixt the perpendicular AD and the, ob- 


tuſe angle ABG; as alſo the perpendicular it 
ſelf AD ſhall be eafily found out. N 
Thus: let AC be1o, AB4q, CBs ; then is 
ACq 100, ABq 49, CBq 25 ; and ABq---CBy 
==74. K Take that out of 109, then will 26 -4 
: ma 


Euclid's Elements, 


main for 2zCBD. Wherefore CBD ſhall be 13 ; 
divide this by CB5, there will 2+ be found for 
BD, Whence AD will be found out by the 47.1. 


v | 
P 0 P. XIIL 
ito | A 
he Þ - In acute angled triangles ABC, the ſquare made 


of tbe ſole AB, ſubtending the acute angle ACB, u 

4 leſs than the (quares made of the ſodes Au,CB, com- 
hending the acute angle ACB by a double retan- 

gle comataed under one of the ſides BC, which are 

a | abourtbe a:ute angle ACB, on which the perpendicu- 


ie | lar AD falls, and under the line DC taken within the 
B, wiengle from whe perpendicular AD 10 the acute aw 
F= gle AC'B. 

b Ifay that ACq BCq—ABq-2BCD. 

P ACq-tBCq. 

if For theſe are )* ADq-|- DCq-|-BCq. 

v_ equal: b ADq-|-BDq-j2BCD. 

: * ABq 1-2BCD. 


Corollarium. 


Hence the fides of an acute angled triangle 
ABC being known, you may find out the ſeg- 
ment DC intercepted betwixt the perpendicu- 
lar AD, and the acute angle ABC, as allo the 
perpendicular it ſelf AD. 

Let AB be 13, AC 15, BCI4. Take APq 
(169) from ACq-}-ECq ; that is, from 225-+ 
I96 = 421, Then remains 232 for 2BCDÞD ; 
wherefore ECD will be 126. Divide this by 
BC 14, then will g be found out for DC. From 
whence it follows, AD=4/: 225—8$1==12, 


PROP. 


47 


& 


2 47.1. 
b 7 +2. 


* 47-1. 
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F Tofu 6 [ur 02 qu 1 6ight Hel fr 


- a45:1I, inks the reflnagio DEA, and produce 
y +4 Is the greater fide thereof DC to F,fo that CE= 

CB. bBiſeR DF inG, about which as thecen- 

ter at the diſtance of GP deſcribe the cirde 

FHD, and draw out CB till it touch the circam- 
+ 46,1, Ference inH ; thenfhall be CHq — *ML==A. 
+ co, For let GtH-be&drawn ; thets's Ac z=DB< = 
4  DEF#=—-Gt — GEq #== HGq? == ML. 
"Which was to done; 


he Bud of the Seroiit tbh," 


EF TFT F# = T7 
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Definitions. 


Qual circles GABC,HDEF areſuch 

whoſe diameters are Equal;or from 

whoſe cefiters right” lines drawn 
GA,HD are equal. 

I[; A right line AB is ſaid to 
touch a circle FED, when touching the ſame, 
and being produced, .it.cutteth it not. 'The 
rignt line KG cuts the circle FED. 

I. Circles DAC,ABE (and alſo FBG ABE) 
are ſaid to touch one to the other,which touch, 
but cut not one &he other. The circle BEG cuts 
the circle FGH. 

IV-Ina on GABD right lines FE,KL are 
ſaid to be equally diſtant from the center, when 
perpendiculars GH,GN drawn from the cen- 
terG to them are equal. And that line BC is 
ſaid to be fartheſt diſfant from it, on whom 
the CFFater perpendicular-Gl falls. 


D | V, 
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V. A ſegment of a circle ABC is a figure 
contained under a right line AC, anda portion 
of the circumference of a circle ABC, 

VI. Anangle of a ſegment CAB, is that an- 
gle which iscontained under a right line CA, 
and an arch of a circle AB. 

VII. An angle ABC is faid to be in a ſeg- 
ment ABC, when in the circumference thereof 
ſome point Bis taken, and from it right lines 
AB,CB, drawn to the <n/s of the right line 
AC, which is the baſe of the ſegment : then the 
angle ABC contained under the adjoyned lines 
*AB,CB is ſaid to be an angle in a ſegment. 

VIII. But when the right lines AB,BC, com- 
prehending the angle ABC, do receive any pe- 
riphery of the circle ADC, then the angle ABC 
is ſaid to ſtand upon that periphery. 

IX. A (eGor of a circle ADB is when an 
angle ADB is ſet at the center D of that circle; 
namely that figure ADB, comprehended under 
the right lines AD, BD containing the angle, 
and the part of the circumference received by 
them AB. ; | 

X. Like ſegments of a circle ABC, DEF, 
are thoſe which conclude equal angles AEC, 
DEF, -or in whom the angles ABC,DEF are 


equal. 
PROP. I. 


To find the center F of 4 circlegiven ABC. 
Draw a right line AC any wiſe in the circle, 
which biſeQ in E, through E draw a perpendi- 
cular DB, and biſect the ame in F: the point 
F thall b« the center. 
If you deny it, let G a point without the line 
DB be the center (for it cannot be in the line 
4 BD, 


Euchd's Elements. 5 I 


BD, fince that cannot be divided equally in any 

point but F.). Let. the lines GA. GC, GE be 

drawn. Now if G bs the center, *then is GA 3 15 def.x. 
==GC, and AE=EC by conltruction, and the 

, ide GE common. Þ Therefo.e are te argles b8.1. 
GEA, GEC equal, and © conſequently right, © 10def. x. 
4 Therefore the angle GEC=FEC. © Which 4 12 4x, 
1s abſurd, © 9 4X. 


CoroVarium, 


Hence ifa right line BD biſeC any right nn 
ACin a ciccle at rig}-t'angle , che cn | 
bein the line 8D that cuts tle ut) » 


The center of «circlewe fly ſound it! , of *fjiy= and. 5 «6 vp 
ing tbe top of 4 ſquare 10 the .mrcum erence @ reof.. 
For'if the right line DE, that joyns the points 
D,E, in which the fides of the ſquare QL,Q Et * 
- cut the circuinference, be biſected in A, the 
point A [hall be the center. The demonſtra- 
-— we depends upon Prop. 31. of this 
00k, 


P $0 F.Þ0.: 


If in the circumference of 4 circle CAB, any two 
points A,B be taken, the right line AB, which joyns 
thoſe two points, ſhall fall within tbe circle. 

Take in the 11ght line ABany point D. From 
the center C draw CA,CD,GB. Becauſe CA ® 2 15 def. 
=CB, therefore is the angle Ab —B. But Þ5.1. 
the angle CDB ©” A, therefore is CDBC” B, © 16:1: 
therefore CB4 "CD. But CB onely reaches #4 19. 1- 
the circumference, therefere CD comes not (o 
far > wherefore the point D is within the cir- 
cle» The ſame may be proved of any other 

D 2 point 


MAS Ee EE, OY = 
”- 


&2 


a byp. _ 
b 15 de/.1 


cY.1. 


d 10 def-1 


e byp.& 
I2 4X. 
f5.1- 
£ 20.1. 


S 
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point in the line AB. And therefore the-whole 
line AB falls within the circle, Which was to 
be demonſtrated. 


Corollarium, 


Hence ifa right line touch a circle, ſo that it 
cut it not, it touches but in one point. 


PROP. Ih 
if in a circle EABC_, « right Wine BD drayp 


through the center , biſe# any dther line AG not 


drawn through the center, it ſhall allg cut it at right 
angles : and if it cut it at right. azgles, . it (ball. alſo 
biel the ſame. 

' From the center E let the lints EA,FCG. be 


"drawn. t 


1 #ypotb-ſs. Becauſe AF * —= FC, and EA + 
<-= on 78 fide EF colnmon; Lad Ge 
EFA,EFC <'ſhall be equal, and 4 conſequent 
right. Which was to be demonſtrated. 

2 Hypotheſis. Becauſe EFA  — EFC,, and 
the angle EAFf —ECF, .and the. ſide EF com- 
mon; & therefore is AF=FC. Therefore AC 
iscut into two equal parts. Which was-to be 
demonſtrated, 


Corollarium. 


Hence in anyequilaterzl or Tſoſceles trian- 
gle, if a line drawn from the vertical angle hi- 
lect the bale, that line is perpendicular to-it. 
And on the contrary, a perpendicylar drawn 
from the vertical angle biſeQs the baſe, 


PROP. 
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PROP. Iv. 


If in 4 circle ACD two vight lines AB,CD cut 
through one anotber, yet neither of them paſs through 
the center E, then both thoſe lines do not mutually 
cut each other in half. 

For if one line paſs through the center, it 
appears that it cannot be biſected by the other ; 
becauſe by Hypotheſis, the other does not- pals 
through the center, | ; 

If neither of them paſs through the center, 

'thenfrom the center E draw EF: now if AB, 
CD were both biſected, in F, then * would the 
angles EFB, EFD be both right,and conſequent- 
Iy equal, Þ Which is abſurd. 


PROP. FS. 


Þ # two circles BAC,BDC cut one the 0dher, they 


not bave the ſame center E. 
For otherwiſe the lines EB,EDA drawn from 
E the-common center, would be DE 5 —EB 3 
—EA. » Which is abſurd: 


PROP. Fl. 


If two circles B AC, BDC inwardly touch one the 
other in B, they have not one and the ſame center F. 

For otherwiſe the right lines FB,FDA drawn 
from the center F, would be FD © = FB ® = 
FA.. Þ Which is abſurd. 


P RO P. PH. 


If in AB t' 4 diameter of 4 circle ſome point G_be 


aken, mbich u n011be ys" v the circle, al = 


a 15 def..1 
bd 9 4Xs 


2 15 defa1. 
dg ax. 


a 
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that point certain right lines GC,GD,GE fall on 
the circle, the greateſt line ſhall be that G A in which 
z the cemer F, the leaſt, the remainder of the ſame 
line GB, And of all the other lines the line GC, 
nearef} to that which was drawn through the center, 
us always greater than any line fariber removed G D 
«nd onely two lines equal to one another GE,G#, 
fall upon the circle from the ſame point, on each ſide 


- of the lexft GB, or of thegreatet GA. 


Frem the center F draw the right lines FC, 
FD, FE, and © make the angle BFH=—BFE. 

1. GE-þFC (that is, GA) * C"GC. Which 
was to be demonſtrated. 

2. ThefideFGis common, and FC Þ = FD, 
and theangle GFC © (” GED : 4 wherefore the 
bale GC” GD. | 

3- FB(FE) © "JGE-þ-GF. Therefore FG, 
which is common, being taken away from both, 
there remains BGTJEG. 

4. The fide FG is common, and FE=FH, 
and the angle BFH 8 — BFE, ' > Therefore is 
GE=GH, But that no other line GD from 
the point G can be equal to GE or GH, is al- 
ready proved, Which was to be demonſtrated. 


P ROP. YI. 


If ſome point A be taken without 4 circle,and from 

at pornt be drawn certain right lines AI, AH, AG, 
AF 19 the circle ; and of thoſe one Al be draws 
through the cemer K., and the others any wiſe. Of 
all thoſe lines thaz fall on the concave of the circum- 
ference,that u the greateſt 41 which = drawn through 
the center : and of the others, that which " nexref 


| (AH) to the line that paſſes through the center, u 


greater than th at which u more diſtant AG, But of all 
thoſe lines tha fl on the convex part of the _ 
A f 
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the leaſt us that AB which is drawn from the point 4 
to the diameter IB: and of the others, that (AC) 
which is neareſt to the Jeaft, is leſs than that which is 
farther difta. ; AD. And from that point there can 
be onely two egigad right lines AC, AL drawn, which 
ſhall fall on the circum erence on each ſede of the leaſt 
line AB,or of the greateſt AI. 

From the center K draw the right lines KH, * 
KG,KF,KC,KD,KE, and make the angle AKL 
=AC. 

1. AI (AK-I-KH)* COAH. 2 20.19 

2. The fide AK is common, and KH=KG, 
and the angle AKHC” AKG. Þ Therefore the b 24, 1, 
bale AH” AG. | 

3- KA<JKC-- CA. From hence take « 9c. 
a ay KC,KB that are equal, then will remain « ; ax, 
ABTIAC. 

4+ AC--CK e"JAD--DK. From thence e 21,1, 
take away CK,DK that are equal,then remains 
ACf”] AD. 5 £5 4x, 

5. The fide KA is common, and KL=KC, 
and theangle AKL 8 = AKC. ® Therefore FA g confer. 
==CA. But that noother line could bedrawn þ y,,, 
equal to theſe, was proved before. There- 
fore, &c, | 


PROP. IX. 


If ina circle BCK. a point Abe taken, and from, i, 
that point more than two equal right lines AB, AC, 
AK drawn to the circumference, then u that point \-/ 
A the cemter of tbe circle. 

For © from no point without the center can * 7.3. 
more than two right lines equal be drawn to 
the circumference. Therefore A is the center» 
Which was to be demonſtrated. . 


'\' D4 PROP. 


x £07,1o3s 
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PROP. X. 


A circle LAKBL cannot cut anotber carcle IEKFL 
#2 more than two points, 

Let one circle, if it may be, cut the other in 
three points 1, K, L, and IK, KL being joyned, 
tet them be bifeted inMand N. * Both circles 
have their centers in their perpendiculars MC, 
NH, and in the interſe&ion of thoſe perpendi- 
culars, whichis O, Therefore the circles that 
cut each other have the ſame center. Which is 
falle by Prop.5.3. 


PROP. Xl. 


If two circles GADE,FABC touch one the other 
inwardly, and their centers be tahen G,F 5 4 right 
line FG jojning their centers, and produced, ſhall cut 


the circumference in A, the point of contat# of the 


circles. 

If it can be, let the right line FG produced 
cut the circles in ſome other point than A; ſo 
that not FGA, but FGDB ſhall be a right line. 
Let the line GA be drawn. Now becauſe GD 
a = GA, and GBd " GAClince the right line 
FGB paſſes through F the center of the great - 
- _— therefore is GB"JGD. © Which is 
ablurd, 4 


PROP. Xl; 


If two circles ACD,BCE touch one the oiber 
aragegy He righ line W,m hon their cex« 
ters A,B, (hall paſs through the point of contaG C. 

If it may be, let ADEB be a right line cut- 
ting the circles, not in the point of _—_— C, 
ut 
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but in the points D,E : draw AC, CB. Then 
is AD-EB (AG4-CB) *{>"ADEB. - b Which 
is abſurd, | 


- Þ.& 0 ?P. .xlth 


A circle C AF cannot touch acircle BAH in more 
points than one A, whether it be inwardly or out- 
wardly, 

-t- Let one cirele (if it can be) touch ano- 
ther,ia two.points A,H.; 2 then wilt the right 
line,CBthat joyns theeenters,. if it be produ- 
ced, fall as well in AasH. Now becauſe CH b 


==CA, and BHCCH, therefore is BA (© BH) : 


"CA. 4 Which is abſurd. 

2, If it be ſaid to touch outwardly in the 
points E and F, then. draw the line EF, * which 
will be in bothcircles : therefore thoſe circles 


cat, one the other, .Which is againſt the Hypo» 


theſis, 
| P RO P. XW. 


. ina circle E ABC equal right lines AC,BD are 

equally diftant from the center E : and right lines 
AC ,BD,. which are equally diſtant from the center, 
are equal among themſelves. 

From the center E draw the pefpendiculars 
EF,E£6G, *which will bife& the lines AC,BD; 
JjoynEA,EB. Ss 

r Hypotheſis, AC = BD: therefore AFÞ= 
BG.., But alſo BA — EB, therefore FEq< = 
Eq —AFq=EBq—BGq © = EGq. © There- 
fore FE=EG. | 

2 Hypatbefis. EE=EG. Therefore AFqe=— 


©3 3» 

b 74x. 

© 47-189 
2 4X. 

d ſcb.g8. E:- 

© Gax, 


EAq—EFgq= —BGq, Therefore 
AF41— GB, : and, © conlequently AC == BD» | 


Which was to be demon{trated. 
D 5 P ROP. 


* 15 defe1. 


b 201+ 


c 24.Is 


® 9c le 
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PROP. X). 


In atircle GABC thegreateft line #s AD the dia- 
meter 3 and of all other lines, that line F E, which ss 
neareſt to the cemer.G, u greater than any line BC. 


farther diftant from tt. 


1. Draw GE and GC, the diameter AD 
(2 GB-j-GC)Þ (BC, | 

2, Let thediſtance GTbe (GH, take GN= 
GH. Through the point N draw KL perpen- 
dicularly toGl ; joyn GK,GL. Becauſe GK=—- 
GB, and GL = GC, and the angle KGL © 
BGC,*<therefore is KL (FE) (BC. Which was 
to be demonſtrated. | 


PROP. X/l. 


Aline C D drawn phe extreme point of the 


' diameter HJ Aof a circle BAL, perpendicular 10 


the ſaid diamete#, ſhall fall without the circle: and 
between the [ame right line and the circumference 
C4::n0t be drawn another line AL. And the angle of 
the ſemicircle BAI, u greater than any right lined 
acute aygle BAL : and the remaining angle without . 
the chrumference DAI us lejs than any right lined 
le. 
ha,” . From the center B to any pointF,in the 
rig''t line AC, draw the right line BF. The 
{1d. BY ſubtending the right angle BAF ig a 
greater than the file BA, «hich i5 oppoſite to 
the acute angle RFA. Therefore whereas BA 
(EG) reaches to the circumference, BF {hall 
reach farther; and ſo the point. F. And for 


the ſame reaſon is any othcr point bf the line 
AC placed without the circle. 


2, Draw 


Euclid's Elements, 


2. Draw BE perpendicular to AL. The fide 
BA oppoſite to the right angle BEA is Þ great- Þ 19. 1+ 
er thau the ſide BE, which ſubtends. the acute 
angle BAE : therefore the pointE, and ſo the 
whole line EA falls kay wax circle. 
3.* Hence it follows, that any acute angle, to 
wit EAD, is greater than the angle of contat 
DAI ; and that any acute angle BAL i leſs 
than the angle ofa ſemicircle BAI. W hich was 
to be demonltrated. 


Corollaria. 


Hence a right line drawn from the extremi- 
ty of the diameter ofa circle, and at right an- 
gles, isa tangent to the ſaid circle; 

From this propoſition are gathered mary 
paradox and wonderful conſeCtaries, which ycu 
may meet with in the Interpreters. 


PROP. XP. 


From 4 point given A to draw a right line AG, 
which ſhall rouch a circle given DBC. 

From D the center of the circle given let a 
line DA, cutting the circumference in B, be 
drawn to the point given A; trom the cent=r 
D deſcribe another circle throvgh the point A: 
and from B draw a perpendicular to AD,which 
ſhall meet with the circle AE in the point E, 
and draw ED meeting with. the circle BC in 
the point C. Then the line drawn from A to C 
ſhall touch the circle DBC. . 

For DB» = DC, and DE* = DA, and the * 15 def. 
angle D is common : Þ therefore the 'angle * 4.1, 
ACD==EBD and right, © therefore AC touches ® cor.16.3. 
the circle ja C, Vy hich was to be done. | 
PROP, 


2 2 def..3. 
OF 16.43» 

d cor.17-l+ 
© 19.1. 

d 9 ax. 


F 2 2.ks 
b, 01 oy 
"24, 
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PROP. X7L 


If any right line AB touch @ circle FEDC, and 
from the center 10 tbe point of coma# E 4 right line 
FE be drawn ; that ling FE ſhall be perpendicular 
to thetangeut AB. | 

If you deny it , let ſome other line FG be 
drawn from the center F perpendicular to.the 


tangent, and ® cutting the circle in, D. There«e * 


fore whereas the angle FGE is ſaid to beright, 
b thence is the- angle FEG acute : © ſo that FE 
(FD) C"FG. © Which is abſurd. 

'P'KO P. XIX- 


If avy right line AB touch 4 circle, and from the 


' $oint of contaFt © aright line CE be erefted. at right 


angles 10 the 147 gent, the center of ihe circle ſhall be 
is the line CE jo eretted. 

If you deny it, let the center be without the 
lineCE in the point F, and from F to the point 
of contaCt let FC be drawn. Therefore * the 
angle CB is right, and * conſequently equal to 
the angle ECF, which was right by Hypotheſis. 
þ Which is abſurd. 


PROP. XX. 


In 2 circle DABC the angle BDC at the center js 
double of the -ngle BAC at the circumference, when 
the ſame arch of the circle BU # the baſe of the an- 
gies. | 

Draw the diameter ADF, the outward angle 
BDE * = DAE-þ- DBA > = 2T-As. Likewiſe 


F* the angle EDC=2DAC. Therefore in the 


ficſt caſe © the whole angle EPC—2BAG, and 
Is 


| Euclid*s Elements. Gx 
in the third caſe the 4 remaining angle BDC 4 20 4x. © 
demonſtrated. 


=2BAC. Which was to be PL _ 
PROP, XXL. : 
N 


In 4 circle EDAC, the angles DAC and DBC, 
n_ ave in the ſame ſegments, arc equal one 10 3be 
other. 
1 Caſe, If the ſegment DABC be greater 
than a ſemicigcle, fromthe center E draw ED, 

EC, then is twice the angle A*#=—= E# — 2B, * 20:3: 
Which was tobe demonſtrated. 

2 Caje.. If the- ſegment be leſs than a ſemi- 

Circle, then is the ſum of the angles of the tri- go 
angle ADF equal to the ſum of the angles of 

the triangle BCF. From each let AFD be ta- 

ken away Þ equal to BEC, and ADB<© = ACB ® 15.1. 
be likewiſe taken away, then remains DAC= © By the 
DBC. Which wasto be demonſtrated. 1 caſe, 


P RO P. XXB. 


The angles ADC, ABC of 4 quadrilateral figure 
ABC D deſcribed in a circle, which arc oppoſte one to 
the otrhergare equal to two right ang(es. 

Draw AC,BD, the angles ABC--BCA+ 
BAC» — two right, But BDAÞ — BCA,and '* 32.1, 
BLCÞ.—=t AC,* therefore ABC ADC==two-Þ 21.13. 
right angles. Which was to be demonltrated, © 1 ax, 


# 
Fe + 
4 


( orollarigs 


xt. Fence ifone file * ABof a -uadrilateral * See the 
deſcribed in a circle oe pro:;uce, tie external Fig. of the 
angle EBC-is qual to thr internal. a..gle ADC, following 
which is oppolite to that AC, 'which is adja- SchoJium. 
cent to EvCe. As appears by 13-1, and v0 I 
| 


C 


62 


ma 4 
#4 


a 22.3. 
b byp. 

c 3 6X. 
d 21+ Is 
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2. A circle cannot be deſcribed about 2 
rhombus becauſe its oppolite angles are great- 
er or leſs than two right angles. 


Scholium. 


in 4 quadrilateral ABCD the xgles A and C, 
which are oppoſite, be equal to two right, then a cir- 
cle may be deſcribed about that quadrilateral. 

For a circle will paſs through any three an- 
gles (as ſhall appear by 5.4-) I ſay that ſhall 
paſs through A, the fourth alſo of ſuch a qua- 
drilateral. For if you deny it, let the circle 
paſs through F. Therefore the right lines BF, 
FD,BD being drawn, the angle Fa= two 
righrÞb =C-j-A: wherefore A< is equal to F. 
4 Which is abfurd. | 


P-RO P. XXII 


Two like and unequal ſegments of circles ABC, 
ADC cannot be ſet onthe ſame right line AC, and 
the ſame ſode thereof. | 
| For it theyare ſaid bath Tow the line 

CB cutting the circumferences in Dang B, joyn 
AB and AD : becauſe the ſegments are ſuppo- 
2 10def.3. ſed like, * therefore is the angle ADCABC»+ 
d 16, 1+ 


b Which 13 abſurd. _ 
P ROP. XXII. 


Like ſegments of circles ABC, DEF, upon equal 
right lines AC. DF, are equal one to the other. 

The baſe AC being laid on the baſe DF will 
agree with it, becauſe AC=DF. Therefore 


the ſegment ABC ſhall agree with the ſegment 


all fall either within 


DEF, (for otherwiſe it 
or 
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or without, and if ſo, ® then the ſegments are 23.3. 

not like, which is contrary-to the Hypotheſis ; 

or at lea(t it ſhall fall partly within and partly \ 

withent, and ſo cut in three points, d which is Þ 10.3, 

| abſurd.) - © Therefore ' the ſegment ABC== * 8 ax. 
DEF. Which was to be demonltrated. | 


P ROP. XX). 


A ſegment of a circle ABC being gtoen,to deſcribe 
the whole circle whereof that » a ſegment. 

Let two'right lines be drawn AB,BC, which 
bilet in the points D' andE. From D and E 
| draw the perpendiculars DF,EF, meeting in 
the-point F. I ſay this point ſhall be the center 
of the circle. 

For the center hall be as well in * DF as BF, 2 cor. 1.3. 
therefore it- muſt be-in - the common point F., | 
Which was to be done. . 


PROP, XXYV1.” 


In- equal circles G ABC, HDEF, equal angles 
ftand upon equal parts of the circumference Ac, 
DF ;- whether thoſe angles be made at the centers 
G,H, or at the circumferences B, E. | 

'Becaulſe the circles are equal, therefore is 
GA=HD, and GC—HE : alſo by Hypotheſis - + 
the angl= G=z=H : 2 therefore AC=DF. More- 2 4.1. 
over- the angle Bb =4Ge=3Hb—E, d2o0.. 
d Therefore the ſegments ABC,DEF are like, © byp. - 
and* co: ſequently equal ; f whence the re- 4 15 def. 3. 
maining (egmentsalſo AC,DF are equal. Which © 2443. 
was to hotemon onitrated. | F 2 4Xs 


Scha« 


c 26.3. 


2 27. 3» 
 bbyp, 


4 1» 
d 10 def. 1. 


© byp. 
f 28.1. 
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Scboloum. 


acide ABCD-letran arch-AB be equal to 
DC, ghen ſhall AD be/parallel to BE. / Fer the 
right line AC being drawn, the angle ACB 
*—= CAD. Wherefore by 27.1. the [aid fides 
are parallel. A. ; 


PROP, B&H 1 


 Incquat circles GABC,HDEF, the angles Pand- 
fag wpon equa) parts 'of #be circumference ACDF5 
are equal between themſelves, whether they be made 
44 the centers G, H, or as the circumferences B,E. 
For, if it be poſſible, let one of the angles 
AGC be {” DHF,, and make AGI = DHF: 
thence is the arch AL» = DE Þ = AC.c Which 


F 


' 1s abſurd, | 


Scholtum. 


A right line EF, which being drawn from A. the 
midale point of any periphery BC, toucheth the circle, 
7 ma 30 tbe right live BC ſubrending the jaig pe- 
riphery. | 

- From the center Derawaright lagDA: to 
the point of conta& A, and jayn DB,DC; 

The {ide DG is common, and DB=DC, and 
the angle BDA * =CÞA, (becauſe the arches 
BA, CA are b equal) therefore the angles at 
the baſe DGB, DGC are © cqua}, and 4 conſe- 
quently right : but the inward: angles GAE; 


 GAF are alſo © right ; . f therefore-BC,EF are 


parallel, Which was to be demonſtrated, 


PROP, 


Euclid: Elements. 


PROP. XX/1. 


Hh equal wy GABC,HDEF, equal right lines he 
AC,DF cut off equal _ of the circumference,the 
Sreateft A BC equal tothe greateſs DEF, and the leaf 
AIC to the leaft DX'F. 

From the centers G,H draw GA,GC, and 
HD,HEF. 

Becauſe GA=HD, and GC=HE, and AC 3 hyp, 
==DE}Þ therefore is the angle G=H: < whence Þ8.r. 
the arch AIC=DKF, {and ſo the remaining < 26.3» 
arch ABC==DEF. Which was tobe demoun- © 2 ax. 
ſtrated, 

But if the ſubtended line AC'be ( or 7 
than DE, then in like manner will the arch AC 
be (” or 7] than DF. 


#20 7, ANIL - 


wi 8 O 


} if 

| In equal circles G ABC, HDEF, equal ro lines pat > Sa I 

AC,DF ſultend equal peripberies ABC,DEF. S048 FA X &5 
Draw the lines GA,GC, and HD,HB : be» 43 #4 <5 

cauſe GA=HD; and GE—HF, and (becauſe 

the arches AC,DF are * qual) the angle GÞ 2 þyp. 

=H. < Therefore is the baſe AC=DF. Which Þ 27.3. 

was to be demonſtrated. © fols 

| - This and the three precedent propefitions 

may be underſtood alſoof rhe ſame eircle. 


P R @ P. AXX. 


To cut 4 periphery given ABC into two equal 
parts. 
. Drawthe right line AC; and biſet itinD; 
from D draw a perpendicular DB,meeting with 


the arch in, it hall biſett the ſame; : 
or 


, 
# 


W---; 
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For joyn ABand CB, the 11deDB is common, 
a conffr., and AD* = DC, -and the angle ADB>—= 
b124x CDB. © Therefore AR=BC, * whence the arch 
© 4.ls AB=BC. Which was to be done, 


PROP. XXXI, 


» In 4 circle the angle ABC, which u in the ſemi - 
circle,  aright angle; but the angle, which is in 
tbe greater ſegment BAC, us leſs than & right angle 3 
and the angle which i in the l:(ſer ſegment BFC us 
greater than 4 right angle. Moreover, the angle of 
the greater ſegment us greater than a right angle, 
and the angle of the leſſer ſegment u« leſs than a right 
le. 
From the center D-draw DB, becauſe DB= 
a $1; DA; therefore is the angle A » = DBA, and 
b2ax. theangle DCB®* —= DBC, Þ therefore the an- 
©22.1 gle ABC = A-FACB<=EBRC: dſo that 
d codef.I. ABC andERCare right angles. Which was to 
| be demonſtrated. 
© C0r.17.1, © thereforeBAC is an acute angle. f Which 
©22.3- Was to be demonſtrated. 
Aad further, whereas BAC-+HBFC== two 
right, therefore BFC is an obtuſe angle: 
Laſtly, the angle contained under the right 
line CB, and-the arch BAC is greater than the 
right angle ABC ; but the angle made by the 
Tight line CB, and the periphery of the leſſer 
£904x, ſegment BECE is leſs than the right angle 
: ABC. Which was to be demonſtrated. . 


Scholium. 
In a right angled triangle ABC, if the bypothe- 

uuſe (or ſubtended line) AC be X Br in D, 4 

Pi circle drawn from the center D through the point 


Euclid*s Elemegts. 


A , ſhall alſo paſs through the” point B, As you 
may eaſily demonſtrate from thu propoſition and 
2 Is I . \ 


P ROP. XXXIl. 


If 4 right line AB touch a circle, and from the 
point of comtatt be drawn aright line CE cutting the 
circle, the angles ECB,ECA, mbich it makes with 
the tangent line, are equal to thoſe angles EDC, 
E FC, which are mad: inthe alternate ſegments of the 
circle. 

Let CD, the fide of the angle EDC, be per- 
pendicular to AB (a for it's to the ſame pur- 
poſe) Þ therefore CD is the diameter, © there- 
fore the angle CED in a ſemicircle is a right 


angle, 4 and therefore the angle D--DCE== 4 


to a right angle © =ECB-j-DCE. * Therefore 
the angle D=ECB. Which was to be demon- 
{trated. 

Now whereas the angle ECE-FECA 8 = 
two right Þ =D-+F, from bothof theſe take 
- away ECB and D, which are equal, * then re- 
mains ECA=F, Which was to be demon- 
ſtrated,” 


PROP. XXxll.. 


UVj0n 4 right line AB t0 deſcribe a ſegment of 4 
circle AIEB,. which ſhall comain an angle AIB Is 
10 4 right lined angle given C. 

* Make the angle BAD==C, through the 
point A-draw the line AE perpendicular to 
HD. Atoneend of the line given AB make an 
angle ABF=BAF, one fide whereof let it cut 
theline AE in F, From the center F through 
the point A deſcribe a circle, which ſhall paſs 
| | through 


a JJ. "2 


P—_ 


a 5: 4007 OO EE IST EEE Ree AD AED al 4} Ae. . 


, 
# 


2 01s 

bo ax. 

e321. 
q d 10 def.l. 


e COr.17-1, 
f 22. Zo 


8 94x, 


« 
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For joyn ABand CB, the 11deDB is common, 
and AD» = DC, -and the angle ADBÞ = 
CDB. © Therefore ABE=BC, © whence the arch 
AB=BC. Which was to be done, 


PROP. XXX 


In 4 circle the angle ABC, which u in the ſemi - 
circle, s aright angle; but the angle, which is in 
tbe greater ſegment BAC, u leſs than 4 right angle 3 
and the angle which u in the l:(ſer ſegment BFC u 


greater than 4 right angle, Moreover, the angle of 


the greater ſegment u greater than a right angle, 
and the angle of the leſſer ſegment u« eſs than a right 
le 


From the center D-draw DB, becauſe DB= 
DA; therefore is the angle A « = DBA, and 
the angle DCB ® —= DBC, Þ therefore the an- 
gle ABC = A-FACB<= ERC: dſo that 
ABC and EEC are right angles. Which was to 
be demonſtrated. 

© therefore BAC is an acute angle. f Which 
was to be demonſtrated. 

Aad further, whereas BAC-HBFC== two 
right, therefore BFC is an obtuſe angle: 

Laſtly, the angle contained under the right 
line CB, and the arch BAC is greater than the 
right angle ABC ; but the angle made by the 
right line CB, and the periphery of the leſſer 
ſegment BEC #£ is leſs than the right angle 


ABC. Which was to be demonſtrated. . 


Scholium. 


In a right angled triangle ABC, if the bypothe- 
#uſe (or ſubtended line) AC be biſeted in D, 4 
circle drawn from the center D through the point 


Euclid?s Elemexts. 


A , ſhall alſo paſs through the” point B, As you 
may eaſily demonſtrate from thu propoſition and 
21. Is \ 


P ROP. XXXI.. 


If 4 right line AB touch a circle, and from the 
point of contatt be drawn aright line CE cutting the 
circle, the angles ECB,ECA, mbich it makes with 
the tangent line, are equal to thoſe angles EDC, 
E FC, which are mad: inthe alternate ſegments of the 
circle. 

Let CD, the fide of the angle EDC, be per- 
pendicular to AB ( for it's to the ſame pur- 
poſe) therefore CD is the diameter, © there- 
fore the angle CED in a ſemicircle is a right 
angle, 4 and therefore the angle D--DCE= 
to a right angle © =ECB-j-DCE. f Therefore 


the angle D=ECB. Which was to be demon- 


ſtrated. 

Now whereas the angle ECRE-FECA 8 = 
two right Þ =D-+F, from bothof theſe take 
- away ECB and D, which are equal, * then re- 
mains ECA==F, Which was to be demon- 
{tr ated, , 


PROP. XXX. 


Ujon 4 right line AB to deſcribe 4 ſegment of 4 
circle AIF B, which ſhall comain an angle AIB equal 
10 4 right lined angle given C. 

* Make the angle BAD=C, through the 
point A-draw the line AE perpendicular to 
HD. Atoneend of the line given AB make an 
angle ABF=BAF, one fide whereof let it cut 
theline AE in F, From the center F through 
the point A deſcribe a circle, which ſhall paſs 
| | through 


a 23. To 
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b conffr. through B, (becauſe the angles FRA b —=FAB, 
© 6.1, and © therefore FR=FA) and AIB is the ſeg- 

ment ſought.” For becauſe HD is perpendicu- 
Cc07.16.3+ lar tothediameter AF, it therefore 4 touches 

the circle HD, which AB cuts. And therefore 
e32-}»y theangle AIB e = —= BADf =—C. Which was 
f confir” tobedone, 


P ROP., XXXIF. 


From a circle given ABC to cut off 4 ſegment 
ABC, containing an angle B, equal ts aright lined . 
argle groen, 
217.3» * Draw a Tight line EF, which ſhall touch 
b 23-1, thecircle given in A,Þlet AC bedrawn alſo 
© 32.3. makinganangle FAC=D. This line ſhall m 
* coniir. off ABC,containing age. —CAF = 
Which wa to be done. 


P RO P. XXXY. 


in 4 Circle FBC A two lines AB,DC cut 
each other, the re4angle gpded unde? the iq: 
ments AHE,EB of tbe one, equal to the re 


angle comprebended under the _ CE;ED of 
the other. 
x Caſe. If the right lines cut one the other 
in the center, the thing is evident. 
2 Caſe, 1f one line AB pals through the cen- 
ter F, and bife@ the other line CD, then 0 draw 
2 $42. FD. Now the reQangle AEB- FEq® = 
bſch.43.z, Þ=FDge — FEqd = CED-+ FEq. 
© 47.1. * Therefore the reftangle AEB—CED\ Which 
« byp. was to be demonſtrated. - 
© 2 4Xe 3 Ca{e. If one of the lines AB be the diame- 
ter, and cut the other line CD unequally, bi- 
ſeit CD > by FG, a perpendicular from the Treks 
elec 


—— 


Theſe are 
equal $1 


Euclid's Flemients. 


The redtangle AEB- ; 
f FBq (FD4.) FYPA 
FGa in GEr+-refabgle CED 
| ISCLangie . 
| 45) --CED gle Cl 


e AEB=CED. 


l Therefore the ret} 
4 Caſe. lf neither 


paſs thr 
of tatert 


the right lines AB,CD 


the center, throyg 
dil E Uraw gr aeter ( 


yy | A,DEB, © I5-Is 


and BD, then. 
and b alſo C,B 
equal, thence are the triangles CEA,BED< © cor.32.1e 
equiangular. 4 Wherefore 
and * conſequently CEXEQ=AE x EB.Which © 16.6. 
was to be demonſtrated. 


. \Fh&c 
and.in the 


(upon the ſame arch AD) are Þ 21:3- 
E.EA:: EB.ED, % 4-6. 


s out of the fixth book, both here 
propoſition, have no de- 


ps 


7 


them. 


ndence upon the lame ; {0 that it was free to 


PROP. XXXY1. 


* olf anypoink D betaben without 2 circls 
 fram-ubqt pint rwo right lines D A,D 
circle, whereof. one PA cuts the cerele, the otber 0B 
onde: #theretangle compr 


ehended undir the-whole 


tine DA that cuts the circle, aud under DC that part 

ahich is,taken fr 

of the periphery, [þ 

thetangent line. - 
1 Caſe. If. the ſecant AD pals through, the 

center, then joyn EB ; this * will make a right » 18.3, 


« point given D.to the convex 
be equal to the ſquare made of 


apgle with the line DB, wherefore _—_ - oy d 2 &* 


as 


= aq + as * &o* 
A 


72 


b 47.1, 
© 6.2, | 


EP 


b 47e1+ 


© 6.2+ 


d 47.1. 
e 3 4K. 


2 3243s 


b 232eTo 
© 4.6, 
T 17:6 


# 36.3. 


226.2 
b 26.2, 


CAF= =ADq*— BAR. 
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(ECq)b = EDqs = ADxDC-i-ECq. There- 
fore AD x DC=DEq. Which was to be de» 
monſtrated. 
2 Caſe. But if AD 
ter, then draw EC,EB,ED, and EF 


is not through the cen- 
rpendi- 
cular to AD: * wherefore AC is biſe inF, 

Becauſe BDq += EBq >= DEqb = EFq-t- 
FDq © = EFq + ADC-\- FCqd = <ADC-+- 
CEq (EBq.)* Therefore is BDq—ADC. Which 
was to be demonſtrated. 

More eafily and generally thus : Draw AB 
and BC ; then becauſe the angles A and DEC * 
are equal, and the angle D common to bath, 
thence are the triangles BDC, ADB Þ equian- - 

lar. © Wherefore AD. DB: :DB. CD, and 

conſequently AD x DC=DBq. Which was to 
be demonſtrated. 


Corollaria, 


1. Herice if from any point A taken without 
a circle, there be ſeveral lines AB, AC drawn, 
which cut the circle, the reQangles compre- 
hended under the whole lines AB,AC, and the 
outward parts AE,AF are cqual between them- 
ſelves. 

For if the tangent AD be drawn, tea is 


2. It appears alſo from hence, that if mY 
lines AB,AC drawn from the ſame point do 
touch a circle, thoſe two lines are equal one to 
the other. 

For if AE be drawn cutting the circle,then is 
ABq = —= EAFb = ACq. 

3+ It isalſo evident, that from a point A ta- 
ken without a circle there can be drawn but two 
lines AB,AC, that ſhall touch the circle. - 

or 


- Ls, *& 


Enclid's Elements. 7h. 


\ Forifa third line AD be ſaid to touch the 
circle, thence is AD< = AB<=— AC, 4 Which «© 2 cor. 
is abſurd. d $.3+ 
4+ And on the contrary, it is plain that if - 
two equal right lines AB,AC fall from any point 
A upon. the convex periphery of a circle, and 
that if oneof theſe equallines AB touch the cir- 
Cle, then the other AC touches the circle alfb, 
*For if poſlible, let not AC, but another line 
AD, touch the circle; therefore is AD <=AC e & cor. 
©=— AB. 8 Whick is abſurd. f byp. 
g 8. 3+ 


PROP. XXXPll. 


If without & circle EBF any point D be taken, and 
from that point two right lines D A,DB fall on the 
circle, whereof one line DA cuts the circle, the orber 
DB falls upon it : and if alſo the reftangle compre« 
bended under the whole line that cuts the circle, and 
under that part of is DC, which u taken berwixt the 
int D and the convex periphery, be equal to that 
quare which is made of the line DB falling on tho 
circle; 1 ſay that that line DB ſo falling ſhall touch 
the circle given, - / 
From- the point D# let a tangent DF be *17-3» 
drawn, and from the center E draw ED,EB,EF. 
Now becauſe DBq b == ADC © = DFq, there- Þ hyp. 
fore is DB4 = DF; but EB=EF, and the file <-36.3« + 
ED common, therefore the angle EBD==EFD; 41 ax. 
but EFD is a right angle, and f therefore EBD ſcb.48. 1, 
is right alſo, and e therefore DB touches the © 8.1. 
circle. Which was to be demonltrated. f 12 4X, 
: [4 Cor. I 643+ 


f 


Corollarium, 
-————_ it follows, that the Þ angle EDB Þ® 8.1, 

=—EDF., | 
The End of the Third Book, 


THE 


FOURTH BOOK 


OF 
* Yo 
Euclid's Elements. 
Defiuttiess, 
LL Right lined figure is ſaid to be joy 


when every. one of the '$. 4 
the inſcribed figure touch every 
| AMD. one' of the" fides' of the figure 
wherein it is inſcribed. 
' Sothe triangle DEFisinferibed. in the. trian- 
gle ABC, - M0 6 Favs 13 
- - IL Inlike mannera figure is ſaid.to be de- 
ſcribed about a figure,: when every one-of the 
. fides of the figure circumſcribed touch every 
one of the - 7 of the figure about which it is 
circumſcribed, 
So the triangle ABC is deſcribed about the 
triangle DEF. 
. NI. Aright lined figureis ſaid to be inſcri- 
bed in acircle, when all the angles of that fi- 
gure which is inſcribed, do touch the circom- 
ference of the circle, | _ 


' ſcribed) in ,a Tight lined gore, 


phery of the circle. 


— in a right 


{cribes. 


nal trtlo giv 14BC,-t04þ 


Which was to be done.-* 


20 4 tri 
Let'the right line: 


-thing-is' done. 
angle C = GARt=ÞP : 


Euclid*s Elrwmerts. 


IV. A right lined fignte is faid to be deſert 
bed about a circle, when-all the! fities of the'fi- 
gure which is circumſcribed touch the peri- 


P RO Ps I. Probl.2. 


Ii 4 cbvcle given ABC $0 inſeribe « tri.oode ABC, 
DEF. 

a touch-the circle gi- 2 17.3. 
ven im A; Þ make\the angle: HAC=E,;and b 23.1. 
'the arigle GAB=F : then joyn BCz and the 


—=E, and the < 32-3, 
e whence allo the 4c0uſtr. 
—_— BACz=D, Therefore the triangle BAC 42.1. 


1 For the angle B< = HAC4 —= 


E 


V. After the like manner a circle is ſaid to 
lined figure, when the 
hery of the circle touches all the ſides 6f 
| on nn which itis inſcribed, 

ws A circle is ſaid to be defcribed about a 
figure, when theperiphery of the circle touches 
all: the angles of the fgare'! which it circum- 


"'VIL. Aright tineis ſaid tobe coapted or ap- 
pliedin a cirgle, when'the extremes thereof fall 
u Ty the civeumference, as the right line AB, 


02 Ko 'P. - h Phobl:1. 


riot m_ | 
_ D.,mb4 þ vl #0F exeeei 
«rl hom; 

Dea the pe boy by the ſpace-AE==D'2 * 30f & 


deſcribe a'circle. meeting withthe circle gen | 
wBAIraw ABD ThenigABb =AE* =D; * 


IN- 


ad. 


The Fourth Book of 


inſcribed in the circle is equiangular to DEF. 
Which was to be dons. 


PROP, lt. 


About a circle given IABC to deſcribe 4 triangle 
LNM equiangular to 4 triangle given DEF, - 
A Produce the fide EF. on both fides; at the 
2 23-I, center Ia make anangle AIB=DEG, and an 
angle BIC=DFH., -Fheriin the points A,B,C 
b 17.3 let three right lines EN,LM,/NM Þ touch: the 
circle, and the thing is done. 

For it's evident thatthe right lines LN,LM, 
c1234x, MN will meet and makea triangle, < becauſe 
d 18.3- the angles LAJ,LBI are right; ſo that the 9 

right line AB drawn-will make the angles LAB, 
LBA leſs than two right angles.” . 
c fi. 32-1. Since therefore the angle AIB--L © = two 
fc2.1. Tight angles f =DEG-+-DBE,. and AIB&= 
8 conſtr, DEG: * thereforeis the angle L=DEF. By 
h 2 2x. the like way of argument the angle M=DFH.. 
k 22.1, * Thereforeallothe angle NZ=D, and there- 
| fore the triangle LNM. deſcribed about the cir- 
cle is equiangular. to EDF the triangle given. 
Which was to be done... i — 


PROP, IV. Y 
In 4 triangle given ABC to inſcribe 4 circle EFG, 
29.1. 2 BiſeCt the angles B and C with the right 
d 12.1- lines BD,CD, meeting in the point D, Þ and 


draw the perpendiculars DE,DE,DG,. Acircle - 


deſcribed from the center D through:E, will 
paſs through G and F, and touch the'three fides 
of the triangle. = > 3 vg 
c conftr, For the angle DBE < = DBF, and the angle 
d 12459  DEB* — DEB, and the fide DB common. 
© There» 


4 + «Io 4 A 


Euclid?*s Elemeyxts. 


Scholium. 


Hence the ſides of a triangle being known, their 
ſegments, which are made by the touchings of the cir- 
cle inſcribed ſhall be found thus: 

Let AB be 12, AC18,BC 16; then is AB-[- 
BC==28.. Out of which ſubdut 18=AC— 
AE+FC, then remains 10==BE-BF. There- 
fore BE or BF=5, and conſequently FC or CG 
=11. Wherefore GA or AE=7. 


PROP. 7. 


About 4 triangle given ABC to deſcribe a circle 
FABC, SI 

2 Biſe& any two ſides BA,CA with perpendi- 
culars DE,EF meeting in the point F: I ſay 
this ſhall be the center of the circle, | 

For let the right lines FA,FB,FC be drawn ; 
now becauſe AD b = DB and the fide DF com» 
mon, and the angles FDA « =FDB, therefore 
is FB4 = FA. After the ſame manner is FC== 
FA. Therefore a circle deſcribed about the 
center E ſhall paſs through the angles of the 
triangle given, viz. B,A,C. Whichavas to be 


75 

e Therefore DE=DEF. By the like argument *© 26.1. 
DG==DF. The circle therefore deſcribed from 
the center D paſſes throvgh the three points 
E,F,G; and whereas the angles at E,F,G are 
right, therefore it touches all the fides of the 
triangle. Which was to be done. 


Petr, Herig. 


* 


210 & 
I11. 


b conſtr. 

e conſtr. © 
I2 4X, 

T4. 


* 2143s 


7 II. To 


T1703, 


The Fourth Book of 


Corollarium. 


* Hence if a triangle be acute angled, the 
center ſhall fall within the triangle ; if right 
angled, in the fide oppoſite to the right angle ; 
and if obtuſe angled, without the triangle. 


Scholiam. 


By the ſame method may a circle be deſcri- 
bed, that ſhall paſs through three points giyen, 
not being in the ſame ſtrait line. 


PROP. YL 


In 4 circle given EABCD to inſcribe a ſquare 
ABCD, | : 

2 Draw the diameters AC,BD cutting each 
other at right angles in the center E, Joyn 
the extremes of theſe diameters with the right 
lines AB,BC,;,CD,D A, and the thing isdone. 

Now becaule the four angles.at E are right, 
the ® arches and © ſubtended lines AB;BC,CD, 
DA are equal; therefore is the. figure ABCD 
equilateral, and all the angles in ſemicircles, 
and ſod right. © Therefore ABCD is a ſquare 
inſcribed in a circle-given, Which. was to be 
done. | 

PROP. Fl. 


Abont a circle given E ABCD to deſcribe a ſquare 
FHIG. 

Draw the diameters AC,BD cutting one the 
other at right angles; through the extremes of 


theſe diameters *draw tangents meeting in 


E,H,I,G, thenl fay it's done, 
| | For 


Euclid's. Elements. 


For becauſe Þ the angles A and C are right, 
< therefore is FG parallel to HI. After the ſame 
manner is FH parallel toGI, and therefore 
FHIG is a parallelogram, and allo. right an- 
led. It isequilateral becauſe FG — HI 4 
—=DB<=CA9%=FHI—=GI., Wherefore 
FHIG is a f ſquare deſcribed abont the circle 
given, Which was to be done, 


Scbolium. 


A ſquare ABCD deſcribed*about a circle is 
double of the ſquare EFGH inſcribed in the 
ſame circle. 

For the retangle HB=2HEF, and HD 
2HGF by the 41-1. 


PROP. lll. 


In a ſquare given ABCD 10 inſcribe 4 circle 

Bile the ſides of the ſquare in the points 
H,E,F,G, cutting one the other in I ;, a circle 
drawn from the center Ithrough H ſhall be ip- 
ſcribed in the ſquare. . 

For becauſe AH and BF are * equaland Þ pa- 
rallel, < therefore is AB parallel to HF, parallel 
to DC. After the ſame manner is AD parallel 
to EG, parallel to BC, Therefore IA,ID,IB,IC 
are paralleJograms ; therefore AHd = AE *— 
BI=EI=FL—=1G. The circle therefore de- 


ſcribed from thecenter 1through H, ſhall. paſs 


. through HyB,E,G, and touch the fides of the 
ſquare, being the angles H, E,F,G are right. 
Which was. to. be done. 


E 3 __ PROP, 


b 18.3» 
c 28.1. 


4 34eTo 
© 15 def. Ts. 


f 29 def.1. 


a 4, cor. 
32eI, 
»6.I, 


The Fourth Book of 


P'R OP. IX. 


About & ſquare given ABCD 10 deſcribe a circle 
E ABC'D. 

Draw the diameters AC,BD cutting one the 
otherin E. About the center E through A de- 
{cribea circle; then I ſay that circle 'is deſcri- 
bed about the ſquare. 

For the angles ABD and BAC are * half of 
right angles, Þ therefore EAZEB, After the 
ſame manner is EAZED=—EC. The circle 
therefore deſcribed from the center -E paſſes 
through A,B,C,D, the angles of the ſquare gi- 
ven, Which was to be done, 


PROP. X. 


To make an Iſoſceles trizngle ABD, baving each 
e'gle at the bafe B, and ADB double to the remain- 
ing angle A. 

Take any right line AB, anddivideit inC, 


'a ſo that AB x KC may be equal toACq : from 


the center A through B deſcribe the circle ABD, 
and in this circle b apply BÞ=AC, and joyn 
AD: Ifay ABD is the triangle required. 

For draw DC,and through the points C,D,A 
© draw a circle. Now becauſe AB x BC=ACq, 
4 it is evident that BD touches the circle ACD, 
which CD cutteth : © therefore is the angle 
BDC=A, and therefore the angle .BDC-[- 
CDAf — A-IFCDA 8g = BCD. But BDC-|- 
CDA = BDA"— CBD. &« Therefore the 


* angle BCD==CBD, and therefore DC 1 —= DB 
—m=AC; wherefore the angle CDAzAt—= 
BDC, therefore ADB=2A=AED. Which was 
to be gone, 


This 


Euclid*s Elements. 79 


This conſtrudtion is analytically found cut 
thus : Take the thing for done.and let the right 
line DC bifeCt the angle BDA : 2 therefore 2 3.6. 
DA. DB : : CA.CB.. Alfo becauſe the angle Þ confer. 
. CDA>S = 4ADB< = Ag therefore CA=DC. *« byp. 
And becauſe the angle DCB «= A-tCDA= ©* 6.1. 
2A=B, 4 thence will be DBE=DC : f from © 32. 1+ 
whence alſo DB=CA;and. ſo DA(BA).CA: ; f 2 ex. 
CA.CB, 8 whence BA x CB=CAg. 6 17.6. 


corollarium. 


Whereas all the angles A,B, D® make up » 32.1. 
two right angles, it's evident that A is 4 of two 
right angles. - k 2 


4 PROP. Xl. 
. -  Inacirclegiven ABEDE 40 deſcribe a pentagone —+ 
. figure ABCDE equilateral and equianguler. 

a Deſcribe atfiloſceles triangle FGH, having * 10.4. 
each angle at the baſe double to the other : > in- Þ 2.4. 
ſcribea triangle CAD equianghlar to- the ſaid 
friangle FGH., < Bllect the angles at the: baſe « g.1, 
ACD and ADC, with the right lines DB,CE 
meeting with- the circumference in B andE; 
joyn the right lines CB, PA, AE;ED, then I ſay 
It is done. * .. 3 : 

For it isevident by confirution that the an- 
gles CAD, CDB, BDA; DCE, ECAare equal: 
wherefore the 4 arches and *ſubtended lines 4 26.3. 
NE A is © 2943s 
pentagone is equilateral-and equjangutar, f-27.3» 
auld be) abghes of it BAEAED, &c; ſtand on © 4 
equal's arches BCDE;ABCD, &c. 8 2. 4X 
A more eafie prattice of this problem ſhall 
be deliver'd at 10-13» | 


E 4 Co> | 


a 4, cor. 
32.1. 
»6.I, 


The Fourth Book of 


P'ROP. IX. 


About & ſquare given ABCD 10 deſcribe a circle 
E ABCD. 

Draw the diameters AC,BD cutting one the 
otherin E. About the center E through A de- 
{ſcribea circle; then I ſay that circle 'is deſcri- 
bed about the ſquare. 

For the angles ABD and BAC are ® half of 
right angles, Þ therefore EAZEB, After the 
ſame manner is EAZED=EC. The circle 
therefore deſcribed from the center -E paſſes 
through A,B,C,D, the angles of the ſquare gi- 
ven. Which was to be done, 


PROP. X. 


To make an Iſoſceles trizngle ABD, baving each 
e1gle at1he bafe B, and ADB double to the remain» 
ing angle A, 

Take any right line AB, anddivideit inC, 


'a ſo that AB x KC may be equal to ACq : from 


the center Athrongh B deſcribe the circle ABD, 
and in this circle b apply BD==AC, and joyn 
AD: Ifay ABD is the triangle required. 

For draw DC,and through the points C,D,A 
© draw a Circle. Now becauſe AB x BC=ACq, 
© it isevident that BD touches the citcle ACD, 
which CD cutteth : © therefore is the angle 
BDC=A, and therefore the angle ,BDC-[- 
CDAf— A-|-CDA 8 = BCD. But BDC-- 
CDA = BDAk— CBD. &* Therefore the 


* angle BCD==CBD, and therefore DC 1 = DB 
— = AC; 2 wherefore the angle CDAz=At—= 
BDC, therefore ADB=2A=AED. Which was 
to be gone. \ 


This 


Euclid?s Elements. "9 


This conſtruction is analytically found cut 
thus : Take the thing for done.and let the right 
line DC biſeCt the angle BDA : 2 therefore 2 3.6. 
DA.DB: : CA.CB.. Alſo becauſe the angle Þconftr, 
. CDAb= FADB< = Ad therefore CA=DC. <« byp. 
And becauſe the angle DCB *= AHCDA= ©@« 6.1, 
2A=B, 4d thence will be DB=DC : f from © 32.1» 
whence alſo DB=CA;and. ſo DA(BA).CA: ; f 2 ax. 
CA.CB, 8 whence BA x CE=CAg. 6 17.6. 


| Corollarium. 


Whereas all the angles A,B, D® make vp 6 32.1. 
two right angles, it's evident that A is4 of two 
right angles. þ 1.07% 


-  *P RO P.: Al. 
. © Ihd4circlegiven ABCDE 40 deſcribe 4 pentagone —+ 
. figure ABCDE equilateral and equiangular. 
a Deſcribe arti Ifoſceles triangle FGH, having = 10.4. 
each angle at the baſe double te the other : > in- d 2.4. 
ſcribea triangle CAD equianghlar to- the ſaid 
friangle FGH, < Bllect the angles at the: baſe « g.1, 
ACD and ADC, with the right lines DB,CE 
meeting with the circumference in B andE; 
joyn the right lines CB, PA,AE;ED, then I lay 
It is'done. * S. 34 : 
For it isevidentby confiruction that the an- 
gles CAD, CDB,'BDA; DCE, ECAare equal: 
whetefore the 4 arches and'<ſubtended lines 4 26.3. 
POE AD ORheapent e reno © 2943s 
pentagone is equilateral-and equiangular, f 27.3» 
cauſe the abgles-of it BAE;AED; &c;ſtand on © f 
equal 'g arches BCDE;ABCD, &c._ 82 4X 
Amore eaſie practice of this problem ſhall 
be deliver'd at 10-13. 


E 4 | C'9- 
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Corollayiums. - | 
. Hence each angle of an equilateral and equis 


- angular pentagone is equal-to +of two right 


angles, or 5 ofone right ang: :- | 


Sebolinume 


Petr, Her i Generally al figures of odd number of fodes are in- 


Ld 


2 I 1:4, 


b CO. 16.3. 

e 2 Cor. 
36.3, 

4 $eIs 


octagone. 


ſcrized in circles by nh&whthp. of Iſoſceles 5% ps 


whoſe angles at th: baſe are multiplices of thoje at 
the top : end figures.of evennumber of ſides ave; in- 
ſcribed in @ circle by the belp of 1ſaſceles triangles, 


whoſe angles at the baſe are nultiplices ſeſquiaizer of - 


thoſe at the top. 

* As in the Iſoſtgles triangle CAB, if the angle 
A3C==B, then will ABbe the fide of a hep- 
tagone- If AZz4C, then is AB. the file. of an 
eneagone, But if Azz3G, thenis AB the. fade 
ofa ſquare, Andif AzzarGEOABwil ſubtend 
the: ſixth part of & Circumierence- : and like- 
wiſeif Az=24Cthen will AB be the fide of an 


| 7 B.R.Q:P« Xs \ | 

| 4 4 A365 qt {qe ef! 3117 'SY 

' About a circle given FABCDE, io deſeribe an 
1b ae 09 uitagrel4r port agond HIALG » 


- © Inferjle'apentagone ABCNE in the \cixtle 


given, and fromthe center draw the-rightlines 
FASEB}FGJ/BD,FEs rand tathoſe lines ahgw.fo 
many: -perpetdiatiars' GAY, HBE,; IGK,:KDL, 
LEG, meeting in the ppintsH;L.Kd,G:: thenl 
lay it is done,” For betauſ&GA, GE: fromthe 


 ame-point:G » tofich the circle, ©, therefore is 


GA=GE, and therefore the angle ark - 


% 


Euclid's EJewents. 

GFE, therefore the angle AFE=2GFA. At 
ter the ſame manner is the angles. AFH=FHB, 
and conſequently the angle AFB—=2AFH. 
e But the angle AFE== AFB, * therefore the 
angle GEAz=AFH : but alſo: the angle FAHe 
== FAG: and thelide FA.is common ; ® there- 
fore HAZSAG=GE=—RL , &c. * Therefore 
HG,GL, LK,Kl,HH: the fides of the pentagone 
are equal, the angles alſo are, becauſe doyble 
of the 1 equal angles AGF, AHE, therefore; &c. 


Corollarinm. 


After the fame manner if any equilateraland 
equiangled figure be deſcribed ina circle, and 
at” the extreme points of the ſemidiameters 
drawn from the center at angles, be drawn per- 
pendicular lines to the ajd diameters ; I fay 
that theſe perpendiculars ſhall make another fi- 
gure of as many equal ſides and <<qualangles, 
deſcribed about the circle.” * 


-” 


P RO P. XIll. 


In ay equilateral and equiangular pentagonegruen 
ABC DE, to inſcribe a circle/FG HER. 
2 Biſe& two angles of the pentagone A and 
B, with the rightJlines AF,BF meeting in- the 
int F : fromFdraw the perpendiculars FG, 
H,FLEK,FL. Then a circle defcribed about 
the center Þ through G, will touch all the gdes 
ofthe pentagone. + 
Draw/FC;ED,FE ; becauſe BA b — EC, and 


the fide BF common, and the angle FBA< —. 


FBC, « therefore is AF==FC, and. the angle 
FAB=FCB; but the angle FAB* = 4BAE— 
ZBCD. Therefore the angle FCB—=4BCD. 

p E 5 After 


$1 


© 27.3» 
f 74x. 
8 12 4X. 
h 26.1. 
*Kk 2. 4%, 


l'22.T.. 


82 


# 
"4 
, 


f 12 4X. 
6 26.1, 


h COP «I 6.38 


2 £0v.1 3+4+ 


0 6. Is 


— 


deſcribed about the center F paſſes 


The Fourth Book of 


After the ſame manner are all the whole angles 
C,D,E biſeted. Now whereas the angle EGR 
f — FHB, and the angle FRH=FRG, and the 
fide FB is common; 8 therefore is FG=FH. 
In like manner are all the right lines FH, FT, 
FK,FL,FG equal. Therefore a circle deſcribed 
about the center F through G, paſſes through 
the points H,I,K,L, and Þ touches the' fides of 
the pentagone, becauſe the angles at thoſe 
points are right. Which was to be done, 


. Corollarium. 
Hence if any two neareſt angles of an equi- 


lateral and equiangular figure; and from that 
Point in which the. lines meet that biſect the 


angles, be drawn right lines to the remaining 


angles of the figure, all the angles of the figure 


ſhall be bilected. 


Scholium. 


Fy the ſame method ſhall a circle be inſcri- 
bedin any equilateral and equiangular figure. 


. PROP. XI. 


About a pentagone given ABCDE equilateral and 
equiangulary. to deſcribe acircle FABCDE, 

BiſeCt any two angles of the pentagone with 
the right lines AF,iF meeting inthe point F, 
the circle deſcribe.' from the center F through 
A ball be deſcribed about the pentagone. 

For let FC,FD,FE be drawn, * then the an- 
gles C,D,E are biſected ; Þ and therefore FA, 
FB,FC,FBD;FE. are equal, therefore the circle 
through 

AB, 


Euclid's Elements, | $3 
A,B,C,D;B all the angles of the pentagone. 
Whichw was to be done, | 


Scholiuni. 


By the ſame art is a circle deſcribed about 
any figure which is equilateral and equiangular. 


PROP. AF. 


Ina circle given GABCDEF ro inſeribe an bex4- N 
Lone (or ſix {ded figure) equilateral and equlioytler 
ABCDEF F, 

: Draw the diameter AD; about the center 
D through the center G deſcribe a circle, cut-- 
ting the circle given in the points Cad E. 
Draw the diameters-CF,EB, and | ys: AB, BC, 
CD,DE, EE,FA, thenT fayit's done. - | 

' For theangle-CGD'®'=4 of two eight i 230 I. 
DGE b = A Eb — AGB. © Therefore BGC ® 15.1. 
=+ of two righr==FGE, thereforethed'ay- © Cor.13e1, 
ches and © ſubtenſes AB,BC,CD, DE, EF are d 26.3. 
equal. Therefore thehexagone is equilateral, © 29-3» 
but it is equiangled alſo, f becauſe all the an» * 27.3- 
ny —— = equal arches. 


Corolaria. 
1. Hence the fide of an hexagone inſcribed 
ina circle is equal to the ſemidiameter. 
2.  Hereby an equilateral triangle ACE may 
very calily be deſcribed in a circle given. 


Scbolinum. 


To make 4 true bexagone upon 4 right line gi- Andr. Tag. 
ven CD, 


a Make 


fices, concerning .which\$ou may conſult the 


The Fourth Rook of, &c: 


a Make an equilateral triangle CGP ypon 
the line given CD, abaut the-center Gthropgh 
C and D deſcribe a circle, that circle ſhall con- 
tain the hexagone.made upon the given line 


CD. ny 
PROP. Xi 


In « circle given AEBC to inſcribe 4 quindecagone 
(or fifteen ſided figure) equitgtorah.and equiangular. 

2 Inſcribe an equilateral pentagone AEFGH 
i% the. cicle given; and > alfe-an- equilateral 
triangle ABO. thend Gay-BF isthe file. of the 
quindecagoene required. 4.73t. 

For -the-arch AB /is +6775 of-that-periphe- 
I}, whereof AF iz +or 7+: therefpre the re- 
maining part BF is Tþ of the periphery, And 
therefore the quindecagane, whoſedidc-is; BF, 
EET 
-CAaWe 'Ail; (@RANSES HY -* 0-1 
cirete, whereef every ane 45 f the wlight uit - 
cymferencs. >Thereftgg tc '; . 042 10 


A circle is ; 68,16; £cby, 6,449... 4 
geometrically / 3, 6,12,&c. by 15,4 and 9,1. 


divided into } 5 ,i6xtaxd&rx. by 11,4 and g,1. 
parts, 4 I5,30,60,Kc. by 16,4 and 9,1. 


Any other way of dividing the eircumference 
into. any parts given is as yet. unknown; where- 
fore inthe conſtruction of: ordinate figures we 
are forced to have recourſe to mechanick arti- 


Writers of PraGtical Geometry. 


. The End of the Fourth Book, 


— 
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Euclid's Elements. 


Definitions. 

- | 'Part Sa magnityde of a m3gnt- 
tude, a leſs of agreater,wheh the 

+ 16&|mezfureth the greater. 

C 'WMutciplex is a greater 
nitude in reſpeft Gf a k <r, 

went toe meaſurethen greater | 
THI. Ratio (orrate) js the mutual habitnde 
or" reſpect of two magnitudes of the ſame Kind 

eaciveoother, according to quantity. 
"RR has =_ rogmnkh: he ” 
another quantity, us called the antecedent of rhe 
ratio; and vþet to which the orber us referred, 
1 called the conſequent of the ratio. As inthe 
A 6u rbe antecedent, and 4 the 
e 

Note, The quantity of of. any rally 3 Crop by di- 
ding the warn Au by the con/equent. As 
the rao of: 12 105 is expreſſed by *$: or 
the quantity of the ratio of A 10. B - 


The Fifth Book of 
A 


F* wherefore often for brevity ſake we de- 


note the quantities of rations thus : ay 3.01 


C . : : 
= Or x That u, the ratio of At0B is 


greater, equal, or leſs than the vatio of E to 
D. And ths Note muſt be diligently obſerved 
in the underſtanding of the following Book. 
Concerning the diverſe ſpecies of ratio's you may 
pleaſe to conſult interpreters. 
TV, Proportion is a hmilityde of ratio's. 
That which u beretermed proportion, #s more 
rightly called proportionality or analogy : 
or proportion commonly denotes no more than 
the ratio betwixt 1wo 4 pr 
V. Thoſe numbers are ſaid to havea ratio 
betwixt them, .which being multiplieq&may ex- 
ceed one the other, 
E.12|A.4. B-6 |G,24 
F.301C.10-D.15 | H.60 
VI. Magnitudes are faid:to be inthe ſame 
ratio, the frſt A to the ſecond-B, andthe third 
C to the fourth D, when the equimultiplices E 
and F of the firſt A, and. the thir&-E-compared 
with the equimultipJices. G,H of the ſecond ;B 
and the fourth D, according; to. any-multipli- 
cation whatſoever, either both together E,F 
are leſs than G,H ; or both together equal to 
them, or both together exceed them, if thoſe 
+ a E,G and F,H, which anſwer one to the 
Other. 

The note bercof #:;: 8 AB:: C.D : that is, 
a As 10B,ſois C 19D; which ſignifies that 
AtoBandC to D are jn ibe [ame ratio. f We 

- ome- 


Euclid*s Elenichits, 


; BOY E : 
ſometimes thus expreſs = — ; That «, 


D 
AB: :C.D. | 
VIE. Magnitudes that have the ſame ratio 
(A.B : : C.D) arecalled proportional. 

E.30| A.6. B-4 | G28 

F.60 C.12-Dg H.63 
_ VII, When of equimultiplices, E the mul- 
tiplex of the firſt magnitude A, exceeds the G 
the multiplex of the ſecond B; but F the mul- 
tiplex of the third C exceeds not H the multi- 
plex of the fourth D : then the firſt A to the ſe- 
cond B hasa greater ratio than the thirdC to 


the fourth D. 


fST - it #s not neceſſary from thu definiti- 


on that E ſhould alwaysexceed G, when F us 
leſs than Z : but it. gramed that thus may be. 

TX. Proportionality conſiſts in three terms 
at leaſt, whereof the ſecond ſupplies the place 
of two. 

"X. When three magnitudes A,B,C are pro- 
portional, the firſt A is ſaid to have a duplicate 
ratio to the third C, of that it hath to the ſe- 
cond B, But when four magnitudes A,B,C,D 


are proportional, the firſt A is ſaid to have a 


triplicate ratio to the fourth D, of what it had 
to the ſecond B; and ſo always in order one 
more, as the proportion ſhall be extended, 


. Wn OI”; 
Duplicate ratio is thus expreſſed, = Iwice, 


that us, the ratio of 410 C # double of the ratio 
* of Ato B.Triple ratio us thus expreſſed = 

thrice ; 1bat 5s, the ratio of Ato D # triple of 

the ratio of Ato B, x 


- 


_— 


- 
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=—= denotes continued proportiondls, as A,B,C, 
D; x 2,6, 18,64 art ==, ; 

X1. Magnitudes homologous or like 1n ra- 
tio areantecedents'to antecedents, and conſe- 
quents t9 | . 

Asif A.B::C,D; then A and C, and Band D, 

are homologoms or magnitudes like in ratio. 

XII Alternate proportjon is the comparing 
of antecedent to antecedent, and conſequent to 
conſequent. 


os if 4.8 ::C.D ; therefare alternately or by 


ion A.C :: B.D by the 16 of 5+ 
In this definition, andthe five fol wing, names are 
given 10 the ſix ways of argaing, which are of- 
= So y anger ge : the force A 
w erences 5 0n the propoſitions 0 
this book, which are named in their expli- 
cations.” 

XIIL Inverſe ratio is when the conſequent 
is taken as;the antecedent, and ſo compared 
to the antecedent as the conſequent. 

As 4B: :C.D + therefore inverſly B.A: : D.C, 

bJ £07.45. 

XIV. Compounded ratio is when. the ante- 


cedent andconſequent taken, both as one, are 


cajap Ire to. ths conſequent agg y 
AB: CP ; therefpre by compoſiuion A- 
B.B::E-|-D-D,by 18.5. w 

XV. Divided ratio is when the exceſs where- 
in the antecedent exceedth the conſequent, is 
compared to the . 

As A.B: :C.D; therefore by diviſion A—B.B 

::C—D.D, by 17.5. 


XV], Conyerſe ratio ig\-when the -antece- 


dent is compared to the exceſs, wherein the 
antecedentexceeds the conſequent, 


As 


ME" | 


Euchd”s Elemesss. 
| #s AB;: C.D ; therefove by converſs ratio 
' MAB: : C.E——D,, by the. caroll, of the 15 


of the5. 

XVII. Proporvtien by equality is where there 
are taken more maggitudes than two in one 
order, and alſo asmany magnitudes in another 
order, comparing two totwo being in the fame 
ratio:; it cometh to paſs'that av in the felt or- 
der of magnitudes the firſt is tothe laſt, fo in 
the ſecond order of magnitudes is the firſt to 
the laſf, Or otherwiſe it is'a compariſon of 
the extremes together, the mean magnitudes 
being taken away, See prop-22. & 23. 0f the 5. 

XVII. Ordinate proportionality is, when 
as the antecedent is to the cenſequent, {0.15 the 
antecagent to the c@nſeguent ; and'as the con 
ſequent is te any other, io is the conſequent to 
any other. 

Hs MAB: : D. By 410 BrC *: EF ; it fhafthe true 

4 #:C: : D.F, by rhe 22 of the 5. 
XIX. Inordinate propertian erken three 


- magnitudes being put, and others alſo which 


arcequal to theſe in multitude; as in the firſt 
maegaitydes the antecedent is to the conſe- 
quent, {dia the ſecond magnitpdes.is the ante- 
cedens to: the conſequent. And-as in the firſt 
magnitudes the coniequent is to any other, © 
in the ſecond magnitudes any other thing to 
the antecedent; | 

As AB::F.G, alſo B.C: : E.F ; it ſhallbetrue 
| iu Hnondingte propartton AC : i B,G, by the 23 


the $>. : : 
XB: Any, namber of magnitudes being put, 


the: tion- of the firſt tothe laſt is com- 
pounded ous of the propettions\ of theifieſt- to 


the ſecond, the ſecond ta the third, and thethird 
to the fourth,and fo forwards till the proport1- 


go 


3 2 AX, 
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Let there be any number of magnitudes A. 
pra Rp 3 "3 
B,C,D, by this definition —=—-t& | 5 


Axiom. 


Magnitudes equimultiplices to the ſame mul- 
_ are alſo equimultiplices betwixt them- 
elves, d | 


PRO P. I. 


If there be 4 number of magnitudes bow many ſ0- 
ever AB,CD, equimultiplices to 4 like number of 
magnitudes E,F each to other ; bow multiplex one 
magnitude AB us to one E, ſo multiplices ave all the 


magnitudes AB-{-CD 10 all the other magnitudes 


E- F, F 

Let AG, GH, HB the parts of the quantity 
AB be equal to E, and allo let CI, IK, KD the 
parts of the quantity CD be equal toF. The 
number of theſe are put equal to thoſe. Now 
whereas AG-|-CIz = E-þF, ®* and GH-þIK 
=E-+F, 2 and HB--KD=E-FE; it:is evi- 
dent that AB-FCD doth ſo often contain E-|- 
F, asone ABcontains E» Which was to be de- 
monſtrated. ; 


PROP. Il. 


if og AB be p my 10 the ſecond C; as 
the third DE u 10 the fourth F ; and if the fifth 
BG be equimultiplex t0 the ſecond C, as he ſixth 
EAunt fourth F : - then ſhall the firſ# compounded 
with tbe fifth-(AG) be «rm 6 10 the ſecond 
C, as tte third compounded with the ſoxtb (DE) #10 
the fourth F, * 

The 


bave the ſame ratio t0 G an 


Euclid?s Elements. 


The number of parts in AB equal each to C, 
is put equal to the number of parts in DE, 
whereofeach partis equalto F. Likewiſe the 
number of parts in BG is put equal to thenum- 
ber of parts in EH, Therefore the number of 
pars in AB-þ-BG, is equal to the number of 
parts in DE--EH. * That is, the whole line AG 
is as equimultiplex of C, as the whole line DH 
is of F. Which was to be demonſtrated, 


PROP. IL 


If the firſt A be equimultiplex of the Jecond B, 
and the third C of the fourth D, and there be taken 
EI,FM equimultiplices of the firft and third, then 
will each of the magnitudes taben be alike equimulti- 
plex of both, the one E110 the ſecond B, the other FM 
20 the fourth D. 

Let EG,GH,HI the parts of the multiplex EI 
be equal to A: alſolet FK,KL,LM the parts of 


. the multiplex FM be equal to F, * the number 


of theſe is equal to the number of thoſe. More- 
over A (that is) EG,or GH,or HI,is put as mul- 
tiplex of B, as C or FK, &c. of D. Þ Therefore 
EG-|-GH tis equimultiplex of the ſecond B, as 
FK-+KL is of the fourth D. © By the ſame 
way of argument is EI (EH-HHTI) as multiplex 
of B, as FM(FL-FELN) is of D. Which was to 
be demonſtrated, | 


PROP. I. 


If the firſt 4 bave the ſame ratio to the ſecond 3, 

a the third C10 thefourth D; then alſo E and F, 
the equimultiplices of the fof A and the third C, ſball 
| A the equimultiplices of 

the ſecond B and the fourth D, accordinig to any mul- 
tip/ication, 


ON 


” 


C 


12 4x, 


"by 


d 2.5. 


© 2.5, 


e 6 def 5s 
d 6 defe5. 
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tiplication, if ſo taken as they anſmer each to other 
(E.G :;F.B,) 

Take I and K the equimultiplices of E and F, 
and alſo L and M, the equimultiplices of G and 
H. ® Then is I as multiplex of .A, as K of C; 
a and alſo L is as multiplex of B, as M of D. 
Therefore whereas it” is A,B Þ: : C.D, accord-, 
ing to the ſixth definition; ifI be (Z, =, "JL 


- then conſequently after the. ſame manner is K 


[, =, "JM. Therefore when I and K are 
taken as multiplices of Eand F, as Land M of 
Gan4qH, then will it be by the ſeventh defini- 


tion E.G ;; F. H. Which was to be demon» 
ſtrated. 


Corollarium. 


From hence u« wont t0 be demonftrated.the proof 
of inverſe raiio. 

For becanſe A.B ::C.D, therefore if ECG”, 
= "JG, then is* likewiſe F(_,=, Ih 
Therefore it is evident that if GC ,=,"IJE, 
then is HC”,==, "JF : 4 therefore BA: :D,C. 
Which was to be demonſtrated, 


PROP. F. 


If a magnitude AB be a3 multiplex of a naguitude 
CD, as 4 part taken from the one AB, of 4 part 14- 


fufren e other CF; the reſidue of the one EB 


a I.5e 


be as multiplex of the of the other FD, 
@s the whole AB is of the whole CD. 


Take any other GA, which (halbbeas mul- 


_ tiplexof FD the reſidue, as ARisof the whale 


CD,or as the part takenaway ABis of the 
taken. away CF. * Therefore the whole GA 
AE 18as multiplex of the whole CE-j-FD, 08 


Euclid's Etemexts, 


the one AE of the one CF, that is, as AB of 


9 


CD. Therefore GE b = AB, and < ſo AE that. b 6 ax, 


was common being taken away, there remains 
GA=EB. Therefore,&c. ns TY 


PROP. FL 


If two magnitudes AB,CD be equimidtiptices of 
two magnitudes E,F, and [ome maguitudes 4G and 
CH equimultiplices of theſame'E,F be taken away, 
then the reſidues GB,HD are either equal to theſe 

pnitudes E,F, orelſe equmuhiplices of them. 

For becauſe the number of parts in AB, 
whereof each is equal to E, is put equal to the 
number of parts 'in CD, whereof each is equif 
toF ; and allo the nuttber of parts.in AG, 
equal to the nutmberof partsin Ca. If from 
one you take AG, and'from the other CH, 
«then remains the-nuttiber” of parts in the re- 
mainder GB, equal to the number of parts in 
HD., Therefore if GB beonce'E, then is HD 
once F; if GB be manytimesE, then is HDfo 
of F. Which was to be demonſtrated, 


P R OP. Fl. 


'PhieitP niapnltatdtes A ani B bave to rhe fume 'mag- 
- vitulle C'the ſumeprophriion or ratio, And ont'and 
oo or ors C bath the fame ratio 10 equal 
$A and'B. | 
' Take'Diand'E equimultiplices of the 'equal 
magnithdes'AantB, and F any wiſe multiplex 
.of C, then.is-D = E. Wherefore if D my -* 
=} F, then alſo E will be (*,=,NJE. Þ There- 
fore A.C: : B.C,and < by inverſion CA: :*GB, 
Which was to be demonſtrated. 


$cho- 


C 2 4X, 


22 4X, 


b 6 def..5. 


c £07445, 1 


2 3.5, 
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Scbolium. 


F Tf inſtead of the mwltiplex F two equimulti- 
plices be taken, it ihall be the ſame way pr0- 
ved,that equal magnitudes have the ſame ratio 
to other magnitudes, that are equal between 
themſelyes. 


P RO'P. PII. 


Of unequal magnitudes AB,AC, the greater AB 
hath a greater ratio to the ſame third line D, than the 
leſſer AC ; and the ſame third line D bath a greater 
ratio 0 the leſſer AC, than to the greater AB. 

Take EF,EG equimultiplices of the ſaid AB, 
AC, ſo that EH being multiplex of D be greater 
than EG, but lefler than EF, (which will eaſily 
happen if both EG and GF be taken great- 
er than D,) lItis manifeſt from $8 def.5, that 


AB__AC Sie . 
D C SY, and IB "re Which was to be de- 


monſtrated. 
P RO P. IX 


Magnitudes which to one and the ſame magnitude 
bave the ſame ratio, are equal the one 10 the other. 
Hnd if 4 magnitude bave the ſame ratio to other mag- 
nitudes, thoſe magnitudes are equal one 10 the other, 

1 #yperbeſss. If A.C: : B. C,lfſay that A=B: 
For let A be greater or leſs thanC, a then is 


A B | 
EE or IT: Which is contrary to the 
Hypotheſis. 


2 Hy» 


Euclid's Elements. 
2 Hypotheſis. IFC.B : : C.A,T ſay that A=B. 


"—=— 
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For let A be ("B, > then ECT Which is Þ 8.5: 


againſt the Hypotheſis, 
PROP. X. 


of magnitudes baving ratio to the ſame magni- 
tude, that which bas the greater ratio u the greater 
magnitude: and that magnitude to which the ſame 
carries « greaterratio, i the leſſer magnitude. 


1 ypotbeſsr. FERC, I ſay that AC'B. 


For if it be ſaid that A=B, © then A.C: :B.C., ® 745. 


Which is contrary to the Hypotheſis, If Az7B, 


b then is -"I&+ | Which is alſo againſt the *8-5- 


Hypothsſis, 


' 2 Hypotbeſss, If =, I ſay that BTJA. 
For if you ſay B=A, it's againſt the Hypothe- 


ſis; for it will < follow that C.B;: C.A. If you © 75+ 
ſay BDA, 4then is DO Which is alſo 4 8.5. 


againſt the Hypotheſis. 


Proportions which are one and the ſame to any 
third, are alſo the ſame one to another, *© 

; | Let A.B::E.F,and C.D : E.F,I fay that A,B 
::C.D7 Take G,H,I, {the equimultiplices of 
A,C,E, and K,L,M, the equimultiplices of B, 


D,F. Now * becauſe A.B:: EF, if GC",=, * byp+ 


"IK , > then after the ſame manner I ”,—=, 
"IM. And likewiſe © becauſe E.ÞF::C.D, if 


ke 3 


b6d 


ef. 5+ 
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c 6def5, 


*1.5, 
b by. 


e 6 def.s. 
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IC,,z=,"JM, + then jis'H likewife-C, =, 
—L, < Wherefore A:B::C.,D. Which was 
to be demonſtxated, 


Scholium. 


Proportions that are one and the ſame to 
the ſame - are. the :{{me betwixt 


- themſelves. 


P'Ro2?, * S 
If any Winnber bf -maguitudes 4,B,C,D;E, and 


- _- 7onal, ex of the antecedents A is to 


tuenfo conſe ene, 7 hg a 
CzE 10 alltbe'c0 

Take the equinuits of the antecedents 
G,H,I, and of the conſequents K, L,M,; becauſe 
that as multiplex as one G js of one'A,* fo ma 
tiplices are al-G,H,bof-alf A,C;Ez and like- 
wiſe as nivltiplex as one Kis of one B, ſo multi- 
plices are all 'K,L;M of all B,D,F. - ge 
'becauſ&A.BÞ :: C.DÞ :t EF, if GbetT,= 
JK, then will H likewiſe be mg*_([__H— 1 6 ror 
1®:=,I1; and therefore FG = —- 
in like manner will CH Lbe Cnzzz;,” 
--L--M. < Wherefore A. B:: A+C+E.B 
-+D-+F. Which was to be demonſtrated. | 


Corel ariim. 
From -kence SOL SET bendded to 


bkelproportionals, the wholes-ſhall be propor- 
fronal, 


% 


PROP; 
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PROP. Xl 
rf Abzos the ſane the ni B, 
Chath 


e fo 
| Eft all #D, i {Fo 


-\ "vw econd 7 tban tbe. fifth Z 
0 the ſoxth F. 
Taxe G,H,I equimn ST pices of A,C,E, and 
D,F. Now becauſe 
that A ro tut L, * then is GK, * 6 def.5. 


K,L,M mae ices 
br fecuuſ —g bir may be that HCL, b 8 def. 5. 


and yet x tidt "M, < Therefore +, e $ def.5. 
Which was to be demonſtrated. ] 


| Schotinm, 


nr p tera & Alli 


And if 
If the fo to the ſecond B, 
that tbe Jarr's ſwrth 


3 andi the frf 


(gar $rukY Hl bes \ 
(IFDI Se Yhivg rapes os & 01 ball bes 'W; 


3 SC c2nA Wd FF. 2 alſo. 4 
« oi" £ . Sia Wo "Lot » 


f byp. 


oy 
Let ATCC, a then 25: 
c « therefore Ts jc therefore BCD, By. the 


like way a: <ELM if AC then is BID. 
 Butif A be put equal to C, then C.B::*<A.BFf 
: C.D, & therefore B=D. Which was fo be 


E11.5.0@ Jenpatiiated. 


| $945» 


| I 


' byp. 
> 745» 


© 12.5 


0; 


, Therefore B.F®:: 


Sebotham> {<1 5 


By an argument 4 fortiori, ies OR oa A 
Tony, = then is BCT D. Likewiſe L A==B, then 


* isC=D; andifAC or — then allo is C 
Dor DD, 


PROP. XY. 


Paris C and F are in the ſexe ratio with their like 
- multiplices AB and DE, if taken- correſpoudently. 
(AB. DE: C.F.) 

.Let AG, GB parts of the multiplex AB be 
equat-to C, and let DH,HE of the multi- 
plex DE be equal to F,, * The number of thele 
FF 4g is equal to the namber-of ;, there- 

e whereas Þ AG.DH:: CF :; bh hath: 
fore is < AG4-GB(AR). © I (DE): : C.F. 
Which was to be Yemo 


F Be i ? _ -» 
gap ty Jaizn 
take KiaerD oben . | tiplices 
A. Bd:: C. D®: IA 


"We Where- 


Euclid*s Elements: 
Wherefore if ET7,=,"7G, © then likewiſe is 


FC”,=,” JH. * Therefore A.C: :B;D. Which 
was to be demonſtrated. 


Scholium. 


Alternate ratio has place onely then, when 
thequantities are of the ſame kind : for hetero- 


99 
© 11.5.7 


geneousquantities are not compared together . 


PROP. X/ll. 


" If maguitndes com d be proportional (4B. 
CB :: DE. FE.) they ſhall be proportional alſo 
#vben divided. (AC. CB :: DF. FE.) 

Take GH,HL,IK,KM in order, the equimul- 
tiplices of AC,CB,DF,FE ; and alſo LN,MO 
the equimultiplices of CB,FE. The whole GL 
Is 2 as TI of the whole AB, as one GH 
of one AC, Þ thatis, as IK of DE, < or as the 
whole IM of the whole DE. Alſo HN (HL-|- 
LN)is as4 multiplex of CB,as KO (KM-\-M()) 
isof FE. Therefore whereas by Hypotheſis 
AB. BC:: DE.BF, if GL be (",=,"JHN;then 
likewiſe © wil IMC”,=,"] KO.--Take from 
theſe HL,KM that are common, and if the re- 
mainder GH -be [7,==,”"J LN, f then will IK 
£,=,”] MO. -s Whence AC. CB : : DF. FE, 
Which was to be demonſtrated. 


P.-ROP. X/V1L, 


If magnitudes divided be propertional (AB. BC 

:: DE. EF) the ſame alſo being compounded ſhall be 
propertiondl.” (AC.CB:: DF.FF. | 
\ Ferif itcan belet AC.CB: : DF.EG "JFE; 
® then by diviſion will AB.BC: : DG.GEF, Þ that 
F 2 is, 


2 Io. 
d conftr. 
C IS. 
4 2.5. 


*6def.5, 


© 5 4X. 
86 defe5. 


217.5, 
b byp. & 2% 
L1%5. 


© Id-$o 
0. 0 4s 


a byp. 
Kg 


Cc I7. 5 
- Thyp, & 


þ. 11450 


2 16.5. 
'Þb 19.5, 


| Ube greater than 3he third C, 
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is, DG.GF-: : DE.EF ; and being DG DE, 
< therefore. is GFCBE. -4Which is-abfurg. 
The like abſurdity will fallow if it be ſaid AB. 
CB: : DE,GEC FE, 


PROP. 


Hf tbe mboje 4B -be to the whole DE, -45-the pare 
16408 4394) AC 56-10 the-part-tahen ama) DF-; then 
ſhall the reſidue CB be to the =— FE, as the whole 
AB u t01be wbole DE, 

Becauſe * AB.DE: : AC.DF, Þ therefore by 

rmutation ABLAG : +DEDE, «and thence 

y divifian-; : :DF..FE., +» Wherefare 
againby mn int wt AC,DF:: : QB.FE, 4 that 
is, = .D& :-: CB-FE. Which was to-be.demon- 


AXLX. 


covollaria. J 


I, Hence if like proportional be ſubtracted - 
_ from like: proportionals, the reſidue (hall be 


proportional, 
2. Hence 1s converſe rai 


Let AB.CB: : DE:FE, Tay that ABAC: : 
DE.DF; for by * permutation ABDE: CB, 
FE, b therefore AB. DE ::'AG. DE, wherice 
again by permatation ABAC : : DE;DF:Which 
was to be demonſtrated. 


P ROP.. XX. 


If there be three ma 4,B,C, - and Others 
D,E 'F, equal101hoſod in number \ which beingtaken 
46 «nd tw0 = each _ vera, (4B 

::DcE, andB.C :: BF of equality #be firft 

— POUR 


oy 


A a 
d Thenean DOE: 


oy By the like-argument if ATC, 
then is 


eG Breg.l 


Each&s Elkments. 


be greater than the ſoxtb F. But if the firſt A be equal 
20 the third C ,thenvbefourtb © # [010 the ſoxth F ;; 
and $4 be leſs than C, ſo D is leſs than F, 


, Let ACC, becaufe *E. F:: 


2 Hyporbeſfs, By the ſame wa 


3 pin 


fA.B:; 


If there be three magniuudes A,B,C, and others 
alſo D,F,F, equal to them I uber mw taken 
twe and two are intha ſame r48i0, and 
ri0u tnordinate. (A-B:;E.F,qnd BC; Roo 
A be greater then tbe _e 

6S then the ixtb F: but if 
third, bd, tbe fourih agua 


- vp ic the 
22 * =C, then 64D. « byp. 
hereſbre "ys D :: 


—, © therefore S— 


quality 12 


Ooty 


B' 


if ATC, it will appzar that D 


c, by diverſion m wy EE: —_ © But 
: A | 

PID therefore Is or 2 F * ethere- 

fore DC" F. Which was to be demonſtrated. 


of argament 


Fr. If AZ=C, becauſe FE: *C,B 


s therefore is D=F. Which was 
to be Phone Mir 


PROP, 


XX&T. 


B 


dey 


But 
. IT IS, ES. 


F 


porbefos. IF AzEC, then becauſe BD: : 


F 3 


:*A..B:; FEP, <a apes Þ==Fe 
Which was to bedemonſtrated 


P ROP; 


bB8.g. 


© ſch.13+5+ 


d 1045» 


© 7.5. 
f byp. 
£95, 


102 


a I9, Oo 
d byp. 
© 4.5. 


4 6 def-5. 


WW 
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PROP, XX. 


If there be any number of magnitudes A,B,C, and 
others equal to them in number D,F,F, which taken . 
two and 1200 are inthe ſame ratio (A.B:: D.K, and 
B.C :: E.F) they ſhall be in the ſame ratio alſo by 
equality (A.C:;D.F.) 

Take G,H equimultiplices of A,D, and I,K 
of B.E, and alſo L,Mof E,F. : 

Becauſe * A.B:: D.E,Þ therefore G.I:: H.K, 
and in like manner E.L::K.M; therefore if 
GC,=, JL, © then is HC” ,=,” JM, 4 there- 
fore A.C :: D.F. By the ſame way of demon- 
{tration if further C.N: :F.O, then by equality 
A.N ::D.O. Which was to be demonſtrated. 


PROP. XXII, 


If there be three magnitudes A,B,C, and others 
D,E,F, equal to them in nuniber, which taken two 
and two art inthe ſame ratio, and their proportiona- 
lity inordinate (A.B::E.F, and BC: D,E) they 


ſhall be in the ſame ratio alſo by equality. 


, Take G,H,Lequimultiplices of A,B,D, and 
alſo K,L,Mequimultiplices of C,EF ; then G.H 
::2A,B:ibEFa:;L.M. Moreover, becauſe 
b B.C 2%D-E, thence is © H.K :: 1;L. ; therefore 
G, H, K and 1,L, M are according to 21.5. 
Whereforeif G be C,=,"]3 K, then is like. 
wiſe IC",—=,"JM ; and ſo 4 conſequently 
A.C::D.F. Which was to be demouſtrated, 

If there be more magnitudes than three; 
_ way of demonſtration holds good in them 
alſo, | . 


C9- 


Euclid's |Elemeats. Io3 


ef y 
Corolariam. 


From hence * it follows, that ratio's com- * 22 & 23 
pounded of the ſame ratio's, are among them- 5 & 20 x 
ſelves the ſame ; as alſo that the ſame parts def.5. 
of the ſame ratio's are among themſelyes the . 
fame, -- ky : 


PROP. XXIp. 


If the firft magnitude AB have the ſame yatio to 

the ſecond C, which the third DE bath 10 the fourth 
F ; endif the fifth BG bavethe ſame ratio tothe ſe- 
cond Cyavbich the fixtb EH barb 10 the fourth F : then 
ſhall the firſ® compounded with the fifth (AG) bave 
the ſame ratio 10 the ſecond. C, which the third com- 
pounded with the foxtb (DH) bath tothe fourth F. | 

For becauſe * AB.C: : DE.F, and by the Hypo- * byp- 
theſis and inverſion C.BG : : F. EH; therefore 
by b equality-AB. BG : : DE. EH, whence by ® 22.5. 
compennetng AG. BG: : —_— = © BG.C © byp. 
: : EH.F. | Therefore again by Þ equality AG.C 
*: DH.F. Which was 19 bedertonAtrated, 


PROP. XX 


* If four magnitudes be proportional (AB.CD :: 

E.F) the greateft 4B and the leaſt F ſhall be greater 

_ Make AG=E and CH=F, becauſe AR.CD | 
i: EF ;:» AG:CH;* thence. -is AB..CD :: * byp. 
GB.HD. «4 But ABC”CD, © therefore -GBC” Þ 7.5, 2 
HD ; but AG+EF=E-E CH, therefore AG-+ <« 194.5. 
F-+GBO E-FCH-|HD,” that is, AB-t-FC” 4 hyp. 
E-t-CD. . Which was to be demonſtrated, e ſeb.s 4» 
£ 42 274 Pa 
IISSTS 1 LOINTT 7 


_ 


r04 


*13+5- 
b 10.5, 
Cc Y.,c, 
d £97.45» 


7 40s + 


AE bY.5$., . 
© 1645« 
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a : — ara _ _u PR 
Jojwed ecaiiſe df their freqittit uſe. 


PROP. ap 


If the firſt bave agreater proygions to the og 


Fc the third 10, 1þe fourth ; then comrariwiſe by 
converfoon the ſecond fhall Gave is tlofs Prone fo 
the firft, than = fourth to the _ 


A 
Let — 'B IS Th ſay that Aon conceive 
£ _— therefore LA whence ACE. 


© Therefore: 8 Bag 2 = - Which Mor be 
Jemeniieated. 


fl. bed XxP1. 


# 4 WI 


If the j 


thant 


proportion to rhe ſ2con4, 
3 then divetuige!ythe firit 


fhall bave agreater ow? to the mores thas tþe - 


ſecond 10 he fourth,” 


LethCE J* ,thenl1 ſa TS = for conceive 
==, 2 therefore AC E,Þind "VIII 


tri 
© 


FE 6re5. .Which waitobe dcinonſizated; 


| Þ A 0 P, "gain. 
the frt bave a proport 
thmnberhrtn eſt; 


\ eas —_ 


lou 16 the Tecodd, 


Eactid's Ekments. 105 
ell with the ſecond, @ greazer propention 
yY-1a- owe yup rt pas 1p0ned eb the fo 


t0 the fourth, 
AC 


bg DE 
if 0 Bp F' , Iſfay that Tot Th for con« 
celve === = wtherefore is ABC” GRAGE * 7 10. 5. 
> then b will ACT'GC, *therefore « {© 
d 18.5, 
EC- ie 4 that is, = Which wasto be de 3 
monſtrated. 


P & © P, XXIX. 


If the fir congoarred with the [ecand fines 
greater prope ion 10t os pang thanche-bird com- 
founted with the fourth hath to the fourth; thep by 


trolfonthe fr od pred Pans propomtios to 1þe 


een 2 
DF ABD} | 
Let AG DE tay FC EF DE for-com: 
GC: __DE | 
. ceiy CR —ap therefore ACC"GC.. Take 2 10.5. 
away EC thae is common, then Þremains AB-> 5 2x. 
("GB - therefore 0 LE. Which «© $.5. 


was to. be demonſtrated. 
P KR 0 -P, AXY. - 


the *fir compounded with the ſecond bizve 4 
pe ek 10 the ſecond; than the third com- 
pounded with the fonrth bath to the fourth ; 1þ-8 by 
converſe ratio ſhall the firft compounded with tbe ſe- 
cond bave 4 leſſer ratio to Ps b þ, than the third com- 

av 


pounded with Tee fourth es e490 1be third, NE 
e 


r04 


213+5- 
b 10.5, 
© 8.5, 
d C97. 445 


7 40 Oo 
b9.5., 


WY 16:4« | 


the firft bave a; 
thulnh thjrd to the ford 
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- Theſe  Propoſions wb follow are not Euclid's, 
but taken out of other Aubors, and bere ſub 
jojued beckiſe of ththr freqiteds uſe. 


PROP. XXPL 


If the firſt bave a greater proportion 10 the ſet0#d,. 


than tbe third 10, 1he fourth; then comrariwiſe by 
converſoon the ſecond fpall have /s toſs PR fo 
the firft, than the fourth to the third, 


A--_C D 
Let FE TL I fay that xe conceive 
© —E tonne HO vice ACE 
© Therefore LDP, Wii ito be 


__—_ | 
P RO P. PE 


AF nid nerks 


7 proper | divetnige!ythe firs 


ſhall bave agreater propertion to the os than þe - 


ſecond RE 
Lett =, then! ſa Wes = for conceive 


Jr a therefore AC E, Þ and therefore 
E 
ET Xx* org. .Which vatto be deinonlitated; 


P K0 P, pin. 


gn tbeſef — 


to rheſacopd, 


proportion to the fecodd, 


Py 


Fact Ekmenrs, 105 
elf with dhe ſecond, ſial bave « gregzer propantian 10 


Beſant, the third compounite withrhe _—_ 
if the fourth, - c_ 
A 


bg 
——= 
_ Ti  Ifay that — Ton = for cot« 
Ty — " of 4 
ceive om therefore is ABC” GRAJdBC ls, 


Acne” then b wil —pwdpas « therefore : "p 

118 . 
5T= je *that iy pp Whichwasto be de» 
monſtrated. 


P RO P, XXIX. 


If the fir compounted with ths [ecand Fen P1 
greater proportion 104 ey roy than the-sbird com- 
jnater ith th the alheves th 10 the fourth ; zhep . 4 

on the avt a greater propomtion 10 
diviffon the fi p Lrnkees deft” 


a AC__DE AB E 
— DE | 
Let TY DE hen toy 3 FG EF for-:eot- 
ceive=: ==> —» *therefore ACC"GC.. Take * 10.5. 


away EC that. is common, then Þ-remains AB 5 ax. 
(GB, © therefore = ay a or =. Which< $8.5. 
was to. be demonſtrated. | 


If the \firft: compounded with the ſecond birve 4 
Je —_— r0 the ſecond, than the third com- 
pounded with the fawrth bath to the fourth ; rþ-u by 
corverſe ratio ſhall the firft compounded with the ſe- 
cond bave 4 leſſer ratio to the fr , than tbe third com- 

"y 


pounded with 7% fourth nor 20 tbe third, val 
e 


_ ®x045. 
b 8.8 
© 1.3497. 
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AC__DF AC__ DF, 
Le &f © FF then I fay that —_ DE 
For becauſe that - 4 =_ == b Therefore by . 


diviſion i vs. A on ce therefore 
BC__EF 


_—_ d 
AB DE » and therefore by compoſition 
AC__DF 


| XZ "DE Which was to be demonſtrated, 


PROP. XXXL 


If there be three magnitudes A,B,C, and others 
alſo D,E,F equal to them in number ;, and if there be 
agreater proportion of the firſt of the former to the ſe- 
cond, than there is of tbe firſt of the laft to their ſecond 
(5=>): » 4nd there be alſo 4a greater proportion 
0{:8he; ſecond.of the firft magnitudes to the third, than 

e is 6 the fcon the laſt magnitudes to. their 
third (= —C- >) Then by equality alſo ſhall the 


ratio of the Fo of the former magnitudes to the third 
he greater than the ratio of tbe _ of the latter mag= 


nitudes to the third (=== x 


Conceive Tt F a thereſforeisB” G, and 
- 0 
b therefore CE * Again conceive GEE 


" A 
c. therefore G JE : therefore much more. 


H. 


finds Blk, &y 
nA 


Ig" Wherefore ACH, and conſequently * oy 
nM, EH: G....D:.'E £27. 

— ft —_ —— — —— —— +20, . 
Groth = wag Gn —ET F8 ſure. 
RS..6T% AD, | ſch.13.5 
= Therefore c K F.: 


PROP. XXXIl 


If there be three magnitudes A, B, C, and others 
D,E,F, equal to them in number; and there be 4 
greater proportion of the firſt of the former magnitudes 
20 the ſecond, than there u of the ſecond of tbe Jatter 


to the third (<< 7) and alſo the ratio of the ſe- 
cond of the farmer toube third, be greater thas the 
ratio of th ofthe late totheſecond( 5; 


then by equality alſo ſþ4ll the proportion 9f the firſt of 
the former 10 1be third,be greater than that of the fir(t 


of the latter to the third (=c 9 


G 
Suppoſe E == » therefore is *BLG, and [7 10-5» 


Py 


AA H BE 
therefore Þ FRY F* Again ſuppoſe >=— d 8.5. 
=: : 
therefore is< - + and- conſequently a A ©ſch.13,". 
& > 4 2345. 


H D : 
© (— or I Which was 


CH, and thence Þ 
to be demonſtrated. 


The Fifth:Book of, &'c: 


1f eipnogentiie of tHe white 148 16 the whats 
a. be Falenrrny proporiton of the partaben- 
away AE, 10 the parttithen way CF ; then ſpall alſo 
the ratio of the rematmler EB1o the remainder F.D, 
be greater than that of the whole AB to the whole 
- CD, BLEY - 


s + £ " ” =. _F \ } Y - 
AB AE 
Becauſe that an = op? therefore by 44 


/ 


3 bo 3 x WILT WE .e2e4 
mubaton pl aps * therefore -by converſe 


0 =—"J— l 
pes FB ED) and by pane again 
Des Whichwas tobeldemonſhiatad,/ 

T TETATLISTLANLT Th PITTS 
P R OP, .XXXIW. | 
If there be wy mmber of megntiindes, aid Others: * 
alſo equal to them-in mumber 5196 thepropertion of 
the firſt of rhe formbr to the firFof the later, be great © 
er than thar-of the. ſecond 10; theFecaud, and. 
greiter rhan the proportiin df the third i the thtd, 
aſp forward : all the former mdygnitudes, together | 
' ſhall bave 2 gyeater»1ioto al the batter rggetber thth 
all the former, leaving out the fiyft, ſhull bave to all 
the later, leaving out 1hefisft-,- but leſs thanthat of: + 
the firjt of the former to the fort of the latter : and: 
laftly, greater 1han that of the luft of vbe former 10:the 
of tbe latter. 
we ma; pic.ſc to conſult Taterpreters: for- 
the demonſtration hereof, we having for brevis. 
ties ſake omitted it, and becauſe *tis ofno uſe ing 
theſe Elcments. 
** - The End of the Eiſth Books, 
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{\'197>63 moni rer&nh LA * 


SIXTH BOOK 
p 47 $4 0 E 


= 


Euchd's Þzments. 


8 * 
o % , 6 4 
+ % # 3 , - 


5 Hi Ye Tight Ined- f hh 4aBG, 
5 'E: are fuch-whole' ſeveral an- 
$ are equal one to the other,and 
| ſo their files about the equal an- 
So eS/proportional, | | 
The DCE; and ABBC::2DECE. Al- 
ro fe- ack AID, mud BALAC:tCDDE. 
uote angle ACBESE, and BEeOatr's 
"GREP. 
UM. Reciprocabſigures are(BD,BE) whenin 
both-the figures arethe terms: antecedents and = 
con{equents- of yatio's (that is,/AB-BG :*EB. 


' BC.) 


II. A right line ABis ſaid $0be cut accard- 
ing to m2an and extreme praportion, when as 
the whole AB is to the greater ſegment AC, ſo . 


is 527 >> © ns to-the leſs CB- (ABY 


Iv, 


 Jr6 The Sixth Book of _ 
. IV. The altitude of any figure. ABC..is. a 
perpendicular line AD, drawn from thetop A 
to the baſe BC. be oe. 

V. Aratio is ſaid tobe compounded of two 
ratio's, when the quantities of the ratio's being 
multiplied the one into the other, do produce 


any ratie. | 
As the ratio of Ato C i compounded of the ratio 5 
Aer” wr WE 2; 7 
2 20 de SL. — 7 --___ þ oo. Ly 
hy S+-2=% = ry 


PROP. I 


Triangles 4BC,ACD, and parallelograms BCAF, 

CDF A, which beve the ſame beight, are in proporth 

| on one tothe other as their baſes Bc, CN ares 

© 3ol+ z Take as many as you pleaſe BG,GH equal -- 
y BC, and-alſo- DI!==CD, and joyn AG, AH, 


b 38.1. -bThetriangles ACB,ABG,AGH are equal, 
and b alfo the triangle ACD=ADT; therefore 
the triangle ACH is as 'mnltiplex of the trian- 
gle ACB, as the baſe HC is of thebaſe BC ; and. 
the triangle ACI as-multiplex. of the triangle 
ACD, as the baſe CIisof CD. But'if HCC”, 

e ſch.38-1- —,”"JCt, « then is likewiſe the triangle AHC 

d 6 def-5* (*,=, IJACT, and therefore BC. CD : :the- 

e 41.1-®! triangle ABC. ACD:: © parallelogram CE. 

15-5» CF. Which was tobe demonſtrated. 


Scholium. 
F” Hence triangles ABC, DEF, and perallelograms 
 AGEC,DEFH, whoſe baſes BC,EF are are-+ 
in ſuch proportion as their ajtitudes Al,DR are. 


» Ta ke 


Euclid's "Elements. 11 


* Take IL=CB, and KM=EF, and joyn 3 3.1. 
LA,LG,MD,MH;. then its evident that the 
triangle ABC.DEF : . bALL DKM::< AL, DK d 74. 
=: 1 parallelograms AGEC,DEFH., Which was * 1.6. 
to be demonſtrated. d 41.19 


STILL 
.£ROP., I 91 


* if to one ſide BC of 4 triangle ABC be drawn 4. 
parallel right line DE, the ſame ſhall out the ſodes of 
the wrieagis proportionally (AD. BD:: AE. EC.) 
And if tbe ſides of the triangle be proportionally cut 
(AD . BD: : AE.EC) then 4 right line DE joyned 
at the ſeftions D, E ,ſhall be parallel to the remaining 
fe of the triangle BC : drawCD and BE. 

I Hypotheſss. Becauſe the triangle DEB *— © 37.1. 
DEC, Þ therefore fhall be the triangle ADE. » 7.5, 
DBE : : ADE. ECD. But the triangle ADE. 

DBE :: « AD. DB, and the triangle ADE. DEC <« 1.6. 
: : AE.EC, © therefore AD.DB: : AE.EC. d 11:9. 4 
2 Hyporbefss. Becauſe AD. DB :: AE. EC, © * 
© that is the triangle ADE.DBE: : ADE.ECD; * 1.6. 
f therefore is the triangle DBE= ECD, and f 9.5. 
_ 8 therefore DB,BC are paraltels. Which was to 8 29.1. 
be demonſtrated. 


Sobolium.. 


| If there be drawn many parallels DE,FG to 
one fide BC of any triangle, then all the ſeg- 
| ments of the ſtles. ſhall be proportional ; for 
' DFR.FA:: EG.GA, then by compounding and 
 inverting*tis FA.DA: : GA.EA, hand DA.DB * 2.6. 
:: EA, EC. Therefore by equality DF. DB: + 
BG.EC.. Which was tg. be demonſtrated. 


A OoTe 


b-32.1»-- 


© byp, 
d 27.1. 
© 2.6, 


"B Ge: 

potbeſes. "Pecant BA.AC(AFE): 
DC s Etherefore are DA,. CE parallek, and 
E therefo hy. angle BAD=E, and the an- 
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IfDF.DB :+ EG. EC, thenarevBCDE, FE 


; parallel 


PROP. Ile 


I BulC BAC be 
wh ri wm I rh 
#1/0.; 4 


woman Ne fabee bave 
»he ſame. ratto 


bave, (BD.DC : : AB.AC) Che ue 
of the FO PCr ALAS. tot ouber 
the trianglehave (BD.DC 2: AB, AC) hens 17 
tiae AD, drawn fronuthe 1p Ao 1he ſeftion D, fball 

biſe that - angle BAC 'of the triangle. 
, and- joyn 


Fi Produce BA, and\make AE== 
E, ; 

;. Becauſe AE==AC, therefore: 
Ce a= Eb== IBAG<=—DAC, 


i Zypo 

15 the angle 
4 * therefore: _ I e Wherefore 
:BD.. 


gle DACs8=— bk —E, *therefore the an- 
gle BADZZDAC. Wherefore the angle BAG. 


- 1s biſeted. Which was to be demonſtrated. 


PROP. WM. 
of equizngular trigngles ABC, DCE, the 
are ye equeal By 
DCF, ( ABBC ::DCCE;&Oc.) and the files AB, 


DC $Sc. which are ſubtended under the equal angles 
ACB, BE, &c. are homologous or of likeratio. 


= 


Bnet Emer. - urs 
reftlineto the REECE, 


of = =Fr - 15 = 


ng 


zuſe the an 


nad 
DE. 8 \ 


dre 7s fot En 2 822.5. 


po = AC 
Corollariiin, CH. CL, IF 


| Hence AB.DC:: BC. CE: AC. DE, PR SED. E 
| | S$eboltti, | 
Hence if in 4 triangle FBE there be drawn 


AC a parallel td'die fide FE, the triangle ABC 
thall be like to the whole FBE. . - 


PROP. F.. 


tlingles ABC DEF bave their | 
ping Ap Bev: : DE.EF, and AC. aÞ:11 
a4 MJ: au) os _ 
Je ans Fe 
Foo Tea | Wy 
=ÞB, 222.1. 
M1 EGS, Va e the a 223 
eteſote Ef <: :t TC © 4.6, 
* and, ote GE=DE ; AS . Up. 
4 te AC.CB+ :1DE FE, «therefore OF= eily 
F. Therefore ths triatigtes DEF, GEF are 9.3, 
mus . 


w 


T1 + 
f$.1. 


4 32, Ts 
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mutually equilateral, f therefore the angle D 
==G=A, and the angle FED f = FEG=B, 
and e conſequently the angle DFE=C. There- 
fore, &c. | 


PROP. /l. 


If two triangles ABC,DEF have one: angle B 
equal to one angle DEF, and the ſides about the 
equal angles B,DEF tonal (AB.BC :: DE, 
EF) then thofe triangles ABC, DEF are equiangu- 
lar, and bave thoſe angles equal, under which are 
ſubtended tbe homolegoua ſides. 

t the fide EF make the angle FEG=B, 
and the angle EFG==C, = then will the angle 
G==A. Therefore GE.EF :: Þ AB.BC :: < DE. 


| EF,4and therefore DE=GE. But the angle 


DEF ©== Bf — GEF; therefore the angle D 
8 — G= A,Þand conſ the angle EFD 
==C. Which was to be de ted, 


PROP. Ylh 


120 triengles ABC, DEF bave one angle A 
ſi. / to one angle D, and the fodes about the other 
angles ABC, E ional (AB. BC:: DE.EF) 
and if they bave both of the remaining angles CF ei- 
ther Jeſs or not leſs than a right angle; then ſhall the 
triengles ABC, DEF bt equiaygular, and bave thoſe 
angles equal about which the proportions! pi nn are. 

For, if it can be, let the angle 3C_E, and 
make the angle ABG=E. whereas 
the angle A * = D, Þ thenceis the angle AGB 
=F. Therefore AB.BG<::DF.EF:: 4 AB. 
BC, © therefore BG==EC, # therefore the an- 


8 £07. 17-1 gle BGC=BECG. & Therefore BGC orCis leſs 
b cor,13-1. than a right angle, and * conſequently HoD & 


Euclid*s Evemerts. 

F is greater than a right. Therefore the an- 

gles Cand F are- 

kind. Which is againſt the Hypotheſis. 
PROP. YI. 

If in 4 right angled triangle 4BC, fromihe right 
angle BAC there be drawn AD a perpendicular 10 
the baſe BC, then the triangles about the perpendicu- 
lar (ADB, ADC) are like both 10 the whole trimgle 
ABC, and alſo ont to the other. 

For becapſe BAC,ADB are® right angles, 
b and ſo equal, and B common, the triangles 
BAC, ADB< are like. By the ſame argument 
BAC,ADC are like, 4 whence alſo ADB, ADC 
-will be like. Which was to be demonſtrated. 


Corollaris. Wo 


Hence 1. BD.DA«: ; DA.DC. 
2, BC.AC:: AC.DC, and CB.BA ; ; BA.BD, 


PROP. Ix. 


From 4 right line given AB 10 cut off any partre- 
quired, as {(AG.) | 
From int 4 draw an infinite line AC any 
wiſe, in which ® 14he any three equd parts AD,DE, 
' EF, joyn FB, 10 which from D Þ drew the paralle] 


DG, and be thing is done. 
For GB.AG :.: © FD.AD, whence by 4 compo» « 9.6; 
ſition AB.AG-: : AF.AD. - Therefore whereas 4d 
AD = 3 of AF, therefore is AG —=3 of AB, 
Which was to be done. 9 55 0s | 


-” 


PROP, 


. of the ſame ſpecies or * 


115 


a byp. 
Þb 12 4x, 
c 32» "© 


4-6 


Cd 21.6: 


©1 defeb. 


22.1. 
b 31.1 


18.5» 


—_uw_— - 


tn 14 * to Hoh CHO ns S———— cw 
, , 
. 


2211s 
Fd 


b 2.6. N 


c 24-1:& 
7-5 
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P 4.0. F. X. 


To divide «right line given AB not divided (in 
FandG) us _ line given AC was cut (in D 
and E.) 

Let a-right line BC joyn the extremities of 
the line divided, and” of the line not divided ; 
and to that line from he points EB, D*draw 
the parallelsEG,DF meeting with the right line 
that is tq be cut in G and F, then the thing is 


done. 


For let DH be *drawn parallel to AB, then 


ABDE : :b AF.FG, and DE. EC * ::DI.IH: + 
c FG.GB. Which was tobe done. 
* Scholium. 
Hence u learnt to cut c_ ten AB into 
#5 Many equal parks asyou (ſuppoſe 5) which 
will be more cufs|y performedhia: © | 


Draw an infnite line AD, and another BH 
parallel to it, and infinite alſs, Of thoſe take 
equal parts AR, RS, SV, VN, and BZ, ZX, XT, 
TL, in eachline-ke(6parts by 'one'thari are re- 
quired in AB; then let the right lines LR;TS, 
XV,ZN be drawn, theſe lines iſo drawn thell 
cvt the right line given ABinto five parts. 

For RL,ST,VX,NZ-are * parallels, therefore 
whereas AR,RS,SV, VN. are dequal, © thence 
AM,MO,OP, PQ areequal alfo. Lilewiſe he- 
caufe that BZ==ZX, therefore is KQt=z 
andtherefore AB is out into-five parts. 
was to be done, 


PROP. 


Euchd's Elements. 


P $0 Pe Al. 


Two right lines b = ;AD, 10 finlt out 
£tbird in glow be giver _ 
Joyn1D. and? and from A Roe produced take 
BC=AD ; through C draw. CE parallel to 
BD, with which IC AD produced 01 meet in. E, 


or BH 1g: 9D. Which.nas * 2-6 


-; 0m thus: Let the given lines be” BD, AD, See Fig. 
with which make the right, Angle BDA. Draw Prop. $1 
BA, and to thisthe Perpendicular AC, with 
which let BD produced meet in..C, and 'tis 
b:BD.DA ::DA.DC I 


P &0'B. Zh, * 
"Fines tvew DF, ZF,DG,.t0 
a bene tf tonal GH 


Joyn, EG, and throggh F draw PH parallel 
to EG; with-which tt DG produced to.H , | 
, meet. 'Then it isevidentthat NE. EF *:; DG. * 246: 
- GH. "Which was tobe done. 


PROP. p 4/j 
Two right Pugs being gives AE, EB, tq ſud out 


4 mean propertionaF EF 

Upon the whole kne AB as a diameter de- 
ſcribe a ſemicircle AFB. and. from E _ m_ 
perpendicular ng-with wo 5 
in F. then AE, EF: IND 

FB be drawn z-® cenfrom cher 


the tangled triangle wn 
pra, ks t A bon, to Fw” 


» 


b Cor. 3.6, 


RR: 


x18 


| bor. 8.6. 


a ſch.151. 
Þ 1, 6. 
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b Therefore AE . FE : : FE. EB. Which was to 
be done. Or (in the ſame figure) let the 
two given lines be AB, _- *tis evident that 
AB, BF : ; BE, BE. 


Corollarium, 


Hence, A right line drawn in a circle from | 
any point" of the diameter perpendicularly , 
and extended to the circumference, is a mean 
|<. n——__ betwixt the two ſegments of the 


PROP. XIWW., 


Equal Parallelogrems b one angle ABC. 
equal to one EBG, beve te | BD, BF which 
are about the equa} angles. reciprocal ( AB. BG : 
EB. BC; ) and thoſe Pata als BDy-BF 
which beve one angle A B C equal 30 one EBG, and 
the ſodes which are about the equal angles recipro- 
cal, aree 

For let the fides AB, BG about the equal 
angles make one right line; *wherefore EP, 
BC ſhall do the ſame. Let FG, DC be pro- 
duced till they meet. 

1. Hypotheſis. AB.BG Þ:: BD.BH : : © BF. BH: 3 
4 BE. EC. © therefore, &c. 

2.Hyportbeſss.BD.BH 2: f AB.BG: :8 BE.BC : : 
k BF.BH. * Therefore the Pa rallevegram BD= 
BF. Which was to be demonſtrate 


PROP, UF; 


Equal triangles on angle ABC equal to 


b 
one DBE, their og or are about A. equal 


angles are rechrod ( AB. BE :: DB. BC. ) Fa | 
ſ 


Euclid's Elements. 
thoſe triangles that baue ono angle ABC c 

oxe DBE, and bave alſo the oaks nbd 

op les reciprocal (AB.BE:: DB. BC.) 

7 lethe ides CB, BEN, which are abont'the -- - 
equal angles be ſet-in a ftrait line ;.-» therefore *ſcb.15.1, 
ABE is a rght line. Let CE be Yirawn. 

F. Hy . AB. BE:: b the triangle AEC. bs. 

BE ©: Ns hogs DIE. CBE: : © DB . BC. * 7+ 5o 


> T1x.6. 


EE +24 AR. 11.5. 


the tri Cm: CBE. £ 1. < 
vi MECE dQ. * ai Ed | * 1.6, ; 
A 149. 22DRD A! X71. % 22815 — HO 
"If eur'r ner be projoniond (4B: FG: 
£F.CJ under the 
cnn 1p EH 4) the retingle EG + 


wider the means FG, EF. And if 
the vel ate fa as tg? the extremes 
AB, CB to the retangle EG comprebend- 
ed under the means FG, EF, then are the four 
right lines proportional. ( AB. FG :: EF, CB, ) 


TwangeeH and F are right;and. 
2 a equently and by hypotheſis AB. « 1, ox, 
FG :: EF,-© IT: thervfore "the rectangle 6 , 4.6. 
Nm = EG, © Hp. 


2. Hy +. The retangle AC* = EG,and , an 
the nr, i therefore AB. FG :: EF,CB, $46 
Which was to be es \N 


Iz. . The Swth Bobo. 


8 Hens, it is caſie b apply 2re8 Qangl E& 

rl ro $650 40s Jags 43 Ce? 
bl "PROP. Enid LHR 

WET Ea NIP 


* + »% © w 
F : 
” - 
lad i} "efanals Af comer: 
Y 
Fab rt 
; I, - FILL ww v7 
= GB be 4x4 to the 
" - 


|; ſquare EG madeof the 1 ky) EF, Ka three 
Jines are (ABER 16,BE. EB 


y Take FG==EF. . 
a by; 4 "\A& 
by; 6. bs ns 2a 
5a” D Ley rk | NERD — , 
x. bode 
 iAeIZGs ao. 
<P K0P- XML. .- 
from rigs lneginen AB r Fl br- 
Ki aa pes 


lined 
Reſolve the - the i right-lined figure | 
® 23+ Is triangles; '* Make 

-; the angle yy pms | th 
AWG=CFE, * and the angle HA 
then'A GHB ſhall be the rifht-li 
ſought. 


SD IS ® TY * 


ID 8 #0 


| cond EF: or ſo is a triangle deſcribed upon 
| | G | | 


- Euclid's Elemexts, I27 


\ For the angle B Þ=D; and the angle BAHb b ogy. 
== DCF. < wherefore the angle AHB=CFD: « 32-1. 
b alſo. the angle HAG = FCE, and the angle 
AHGb ==CFE, '< wherefore the angle G=E, - 
and the whole angle GAB 4 — ECD, and the 
-whole angle GHB 4 = EFD. The polygones 4 » x. 
therefore are mutyally equiangular. - More- 

over becauſe the © triangles are equizn2ular . 
therefore AB . BH*::: CD, 2c: AG-- : ;. - 
.GHe:: CE. BF... Likewiſe AG At;;e8 * 
.CF,' and AH .'AB.:: CE; CDt4 From: whine 
.by equality AG-.AB:: CE RF - ) Aiter the 
ſame manner GH, HB:: EF. FD. - Therefore 
:the Polygones ABHG, CDFE are like and 
alike ſituate. Which was to be done. 


P R 'O P; XILX. 
Like triangles ABC, DEF rein duplicate 


+ ratio of their bomologous ſides, BC, FF. 


x Let there be made BC, EF: : EF. BG, and * 11+ ©. 
let AG be drawn. . Becauſe that AB. DE Þ:: b cor. 4.6. 
'BC.EF<:: EF, BG, and the angle B==E. © c0nfr- 
> therefore is the triangle ABG = DEF. Put -* 15+6+ 
the triangle ABC, ABG :: < BC: BG, andf © 16+ 
BE twice ; therefore A tis ABC  * 10d. 
BG _EF OP ABG DEF 15s 


=Fe twice. Which was to be demonſtrated. 


Corolarium. 


Hence, If three right lines ( BC, EF, BG ) | 
be proportional, then as the firſt is to the third, ? 
ſo is a triangle made upon the firſt'BC\ to a 
triangle like and alike deſcribed upon-the ſe- 


the 


2 byp, 
b 6.6. 


b 6.6, 
* byp- 


d 2 ax. 
e22.L. 


£E 19. 6. 
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the ſecond EF to a triangle like and alike de- 
{cribed upon the third. 


PROP. XX. 


Like Polygones ABCDE, FGHIK ave divided 
me equal triangles ABC, FGH, and ACD,FHI, 
and ADE, FIK.; both equal in number and homo» 
logous 10 the-wholes .( ABC . FGH :: ABCDE . 
F@OHIK :: ACD .FHI :: ADE « FIK,) - And 
the Polygones AITDE, FGHIK. beves double 
ratio.one t0 RP other of what one bomologous ſrde 
BC bath to the other homologous fode GH. 

I. For the angle Ba = _ anc. 

: FG . GH, Þ therefore the triangles 
FGH are equiangular. After the lame _ 
ner are the triangles AED, FKI like. Whereas 
therefore the angle BCA Þ = GHF, and the 
angle ADE Þ = FIX, and the whole - 
BCD, GHI, and. alſo- the whole angles C 
HIK are _— there remains the os 
ACDS= and the angle ADC = FIH; 
© from whence alſo the angle CAD = HEL, 
therefore the triangles ACD, FHI are like, 
Therefore, &c, 

2. Becauſe that the triangles BCA, GHF are 


like, f therefore is —- twice, For the 


GHF —6n 
CAD __CD 


H F1- H HI 
— twice, Now whereas that BC. 


ſame reaſon is 


DEA __DE 
TKE7 IK 


twice; laſtly, 


ebyp.& GHs:: CD.HIe :: DE.IK. * therefore is 


W_ Go 


the triangle BCA. GHF: : CAD, HFI: : : DEA. 


h ſcþ.23- " IKF*;: the polygone ABCDE , EGHIK : 


k 12+ $+ 


— twice. Coro!. 
H A 


*'Euclid's Elements, 


wW NN - 


"© nll” 
... I, Hence, If-there be three right lives pro- 
poly 


Fortionals then as the firſt is to: the-third, fo 
$ 2 made: upon the firſt.to a poly» 
gone t ma e the Hons _—_ _ de- 
cribed z.or {0 is a, polygone bed upon 
the ſecond to Caron made on the third 

ike ribed.. i 


like and, al Kon v4 

By which i found out 4 method of inlarging or 
diminiſhing wny vight Jined figure in 2-rutio -gtoen : 
As if you would make a pentagone quintuple 
of . that pen whereof CD is the- fide, 
then betwixt ABand 5 AB find out a mean 


proportional * upon this raiſe a pentagone * 18. 6. 
ths pom 


t given, and it ſhall beyuintuple of 


pent4gone ren. 8 | 
- 2. Hence allo, If, the homologous fides of 
\ | ike figures be knowl, then will the propor- 
tion of the figures be evident, viz. by finding 
out a third proportional, 


PROP. XXL 
obt-lined figures ABC, DIE which are libets 


the (ame right-lined figure HFG, ar®l(o like one 
20 the other, 


For the angle A* —H+* =D; and the an- ,_ def.. 

: gle C* =Gz=E; and the angle Be = F - 
- — 1, Alo *® AB. AC ge HF.HG 22: Dl. 

' DE. and *» AC. CB :: HG. GF :: DE.EI. 

; And AB.-BC:: HE,FG :: DI.IE. There- / 
fore * ABC, DIE are like. Which was to 
be demonſtrated. z171S 


«© -- - "62 PROP. 
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PROP. X X11, 


If fowr right jines be (AB.CD 
:: EF . GH ) the right-lined' ones fs diferted 


_ them bring like arm ior? wg? ag? 
wo Y the righe lined figures deſcribed upon th 
lines, like he - alike ſotuate, bt proportional ig l, 
CDK :: EM\.'GO) then the lines" alſo fbull 
be proportional ( AB . EDVF GE.) , 


AB 
" 19-6 Rig: CDK © ={@p ivice \=Tf 
twice? = _; therefore ABI. CDK : : BM; 


"4 Ie $4. NY mean 4M > eattitoe  e  - ws.c 0 


"Ep | 


GO. 


l | "a1 21, 
| - > prPrichng G TH ce "=©DK. =ES 
| 0 (07.2345. = = twice. Therefote AB. CD : : 'EF. 
| GH. Which was tobe demonſtrated. 

| Scholium. 


Hence is deduced the manner and reaſos of mul- 
tiplying: ſurd quantities; Ex. g. Let y/ 5 be 
.to be. multiplyed into 4/ 3. 1 ſay the 


* produ will be / 15. For by the Fe 


tion 
-of Multiplication it ought to be, asT. 4 3 

:: 4-5 tothe product. Therefore by this q. 1. 
$35: 9-4/5 « 9. of the produft. That is 

- 3: :.5. to the ſquare of the product, there- 
_fore the ſquare of the produCt-is 15. Where- 
fore 4/ 15. is the. produtt of 4/3: into 5: 
Which was to be demonſtrated. 


THEOREM. | 


Euclid*s Elements. 125 
THEOREM. 


| | | | 
. If a right line AB be cut any-wiſe in D, the . 
1 nk comprebended under tbe parts AD, DB u Far. 
4 mean proportiona} betwixt their ſquares. Like- 
, wiſe the reftangle comprebended under tbe whole 
AB and one part AD, 'or DB, u 4 mean propor- 
tional betwixt the ſquare of the whole AB and the 
ſquare of the ſaidpart AD, or DB. 
p13 Upon the diameter AB deſcribe a femi- 
; circlez from D ere@ a perpendicular. D E 
meeting with the periphery in 'E, joyn AE, 

» | BE. "x 

-It's 'evident that AD DE * :t: DE. DBÞ «co.8. 6. 
therefore ADq'. DEq *: DEq. DBq: © that is, b 22, 6, 
ADq . ADB: ADB . DBq. ich was t0 be £ 1 7-6. 
demonſtrated. 

- Moreover BA+«AE:: ® AE. AD. «thei aqyy, 2.4. 


. fore BAq . Alq:: , ADq. * that is, BAq. e 22.6. 
Þ D a__ ſame manner *17:6. 


ABq. ABD FT] BDq. Which was to be 
P 38 . d was 
demonſtrated | 


Or. thus: fu AE; It is mani- 
= 8: "obs 24 Crt alſo * 1.6, 
Zq .ZA::*Z., Ac: ZA. Ag. and Zq. ZE:: 


e » ZZ: ZE Ke 8 
c % 
n PROP. XXILL - 


p Fquianguler perallelogr ems AC ,CF,bave the ratio 
« a Soks = ye compounded of their ſides. 
p” E | _ 
| (69 


G3. Let 


% 


1.26 - The Sixth Book of- 

a ſch.15,1. Let the ſides about the equal angles C bs 2 
| {ct in a direct line, and let.the parallelogram 
1 Kt CH be pangnes. Then is the ratio of 
20 def.g, ACb__ AC. CHe BC, DC ...., - 
1 49:6; CE == =zG FEE Which was 
to be demonſtrated: 


- . Corollaria, 


1 Hence, an! from. 24- 1- it appears, 1. That 

Andr.Tacg. iriangles which have one angie equal (at C) bave 
ic. 5, ratio compounded of the ratio's of she right lines, 
| (AC 10CB, and LCt0CF,) comaining the equal 
tl. angle. 
'L 2c. 1. 2. ' That all retangles;. and * conſequently al 
r _” parallelograms '; have. their ,ratio one. py 
compounded of the ratis's of baſe to baſe, aud al- 
titude to altitude. Aﬀter the like manner you 
may arguean triangles. © © / 

| | 2. From bence i 4pparemt how to give the pro- 
[ | portion of triangles and parallclograms, Let there 

- he two paralelograms, X, and/Z, :whoſe baſes 
are AC, CB, and altitudes CL; CF. :Make 
| | * 14.6. 444 CL-CF::CBiO.'* then will it be XZ: © 

£F: | 
| 
| 


FA. 6. AC. DO. by Ince 
_PROP. XXW. 
= 
In every parallelogram ABCD,the parallelograms 
EG, HF which are about the diameter AC are 
-F like to the whole, and alſo 'onr-t01he others” 
For. the Paralllograms'EG, HF-thave each 
” of them one angle common with: the whole ; 
2 29-I» therefore they are equiangulat to the whole, 
. and alſo one to the other. Alſo both the tri- 


angles ABC, AFI, IHC * and the triangles 
ADC, AGI, IFC ate tquiangular ary +4 
TEe- 


/ 
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b therefore AE. El :: AB.BC,-and b AF, b 4.6. 
AI*: AB. AE, and dAI;AG7: AC. AD. 

© Therefore by equality, AE.AG :: AB. © 22.5 
AD. 4 Therefore the Parallelograms EG, BD * 1 de/. 6. 
are like. Aſter the ſame manner are HE,BD 

like alſo» Therefore, &c, End 


PROP. XX). 


Unto & right-lined figure gives ABEDC 10 de- 
ſcribe another figure P like and alike frruate, whicb 
alfo ſhall be equal to another right-lined figure gi- 
ven F, 

2 Make-the reftangle AL = ABEDC; Þ alſo a 45 Is 
upon BL make the rectangle BM=F, betwixt"b 44. 1, 
AB and BH © find out a mean proportional c ,4.6, 
NO: Upon NO «4 make the peogons P like 4 18.6, 
to. the right-lined figure given ABEDC. I 
ſay, the polygone P ſo made ſhall be equal to 
F that was givet. 

\ "For ABEDC (AL). P::* AB. BH::f AL. e« cpy.20.6, 


- BM, - Therefore P 8 = BM Þ— FE. Which & 1.6, 


way to be done. E I4.5» 
ITY h A 
PROP, XYY1. _ 


If from a Parallelogram ABCD, be taken away 
Parallel ag temas,” Ly unto = > rn 
and in like ſort ſet, baving alſo an ang 
with it EAG; then 5s that pardlclogram abous the 
ſame diagonal AC with the whole. 
If you. deny AC to be the common diagonal, 
then let AHC be it, cutting EF in H, and let 
HI be drawn parallel to AE. Then are Paral- 2 24.6. 
lelograms EI, DB = like. Þ Therefore AE. Þ 1 def.6, 
EH:: AD. DC: :© AE .EF. and4conſequently < hyp. 
—EF. f Which is abſurd. « Os Go 
G 4 PROP, fo ax. 


-” - 
- - - 


1433-1, 


d 2 4X, 


© 36.1, 


d 2 4X. 
© 9 4X. 


# 27. 6. 


2 18, 6. 


b ſch.45.1s 


© 250, 


=KN,_ and 
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PROP. XX/Il. 


Of all parallelograms, AD, AG applyed to the 
ſame right line AB, and wanting in figure by the 
parallelograms CE, K.1 like and alike ſet 10 the 
parallelogram AD mbich is deſcribed upon the balf, . 
the great«f# is that AD which i applyed to the balf 
being like tothe defet KT. 

-. For becauſe that GE = =GC, and KI added 
m common z Þ thence is KE=CI< = AM; add 
CG in common, «4 then is AG — tothe Gno- 
mon MBL. But the Gnomon' MBL © 7 CE 


 ( AD.) Therefore AG] AD. Which was 


to be demonltrated. | 
PROP. XX/Ill. 


Upon 4 right line given AB, 10 apply 4 parabelo> 
ramAP equal t0 a right-lined figure gtven C deficient 
by « parlelgram 7 mbicbs li 19 another pre ; 
logram gives D. * Now it is requiſite that the right- 
lined figure given C, whereunts the parallclograms #0 
be a9gr7 445 muſs ts arg _ then the 
pardliclogram AF which is epphed upon the balf 
line, the defefts being like, namely, —_—_ of 
the parallelogram AF, which is applyed to 1he balf 
line, -and the defetF of the parallelogram AP or D 
ro which it # to be like; | 
. Biſect ABin E;. upon EB 2 make the paral- 
lclogram EG like to the parallelogram D; and 
b let BG=C-}-I. _< Make the parallelogram 
NT==1, and like to the parallelogram given 
D, or EG; Draw the diameter FB; Make FO 
==KT; thorough O and Q_ 


draw the parallels SR, Q- \ Then 1s the pa» 
ich was ſought. 
For 


rallelogram AP that w 
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For the Parallelograms D, EG, OQ,, NT, 
ZR are all 4 tike.one"to: the other, and the 4 Confiy, 
Parallelogram EG= ©NT-FC= © OQ-t-C. 24. 6. 

- f wherefore C = to'theGnomon OBQ s — *© Confer. 
AO + PG=®AO + EP = AP. Which was * 3 ax. 
tobedone,. 64 Ge £2 4X. 
y* h 43.1. 


.  -Up0u- 4 right line given AB to apply 4 parallelo- 
gram AN equal to « right-lined figure groen C,- 
exoceding by & 'parallelogram OP, - which ſhall be 
like t0 another parallelogram given D. 

Biſet AB in E. Upon EB * makea Paral-_* 18. 6. 
lelogram EG like to D, which was given. ® 25-6. 
And Þ let the Parallelogram HK = EG -t-C, © 3-1» 

. andlike:to Digiven, or EG. Make FEL= 
<IH;z/and © FGM==IK. Thorough LM draw 
 the-parallels MN and RN, and AR parallel to 
NM, . produce ABP, GBO: Draw the dia- 
meter FBN.- Then is AN-the parallelogram 
required. 

For the parallelograms. D, HK, LM, EG 
are #like, © Therefore the parallelogram OP « corfr. 
is-like to. the parallelogram LM, or D.. Alſo © 24.6. 
LMf — HK f = EG-+ C. & Therefore C= * conf. 
to- the Gaomon -ENG, | But AL» =—LB* = 8&2 «x. 
BM. ! Therefore CAN. Which was to 36.1. 
be done. k 43. 1: 
/ I 2.091 
PRO P. XXX. 


To cut « finite right line given AB according io 
extream and mean ratio . ( AB» AG :: AG GB.) 

aCut AB:in G, in ſuch wiſe that ABxRG ® 11: 2; 
= AGq. dThen BA.AG:: AG. GB. Which ® 17.6. 


Gs © PROP 


was to be done, - 
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deſcribed «pou the fg BC fi nerd, ng 
angle BAC, 3s equal 10 the figures BG, AL, de- 
ſcribed upon the ſides BA, AC, Cont the 
| right-engle's »" like and alike fituate to. the ormer- 


| "From the right ang gle BAC let down a per- 
2 Cor. 8.6. - pendicular AD. be. that DC, CA::*CA;. 
bcor.20.6.. CE, Þ therefore AL. BE'*:*DC.;CB.- Alſo, 
becauſe DB. BA :: *BA..BC, Þ therefore BG . 
*24-5+ BE:;: DB. EC. © Therefore AL-- BG, BF ::. 
4/cb,14.5+ DC-{-DB: (BC)..BC, 4 Therefore AL+EG: 
—BF, Which was to be demonſtrated. 
e22.6.., Orthvs; BG. BF: :* Baq+BCqu And © AL .. 
BF: : ACq . BCq. * Therefore BG -4-AL. BF 
f24.4 $2 BAqy ACa- BCq. '8 whereas. 
8 ſch.14-5. BAq --ACq — i BCq. * theece is BG +; AL. 
47-1; BF, Whichwas tobe demonſtrated. 


(cre fe & 915 comfrec adionc” Sopre 0a daadcw 


84 r1egte's v *nAe129 aL8-” arium. 


From this Propoſition you may jearh hoy to: 
add or ſubtract any: like figures, Ry Sow ame 
method that is uſed in WY and biractivg : 
of ſquares, in Scbol. 47. I. 


V 


PROP, XXXl. 


If two triangles ABC,” DCE. bavi 

proportional to. (4B. Ac : * DCD ae We 
ſo compounded or ſet togehe af one ex CDibat. 
therr homologous files be alſo perdlieF Fog bes | 
end ACtoDE,) Choy ode : 
rriangles. (BC, CE) ſult be place x3 
frat line. ; - For 4 


> 


- "S 
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For the'angle A* —ACD= D. and AB. #29. I. 
AC Þ:: DC . DE.* therefore the angle B=DCE. » hyp. 
Therefore theangle BA 4 = ACE. But the < 6.6. 
angle B4A+-ACB <= 2 right. * therefore 4 2 ax. 

the angle ACE-}-ACB= 2 right. 8 therefore * 32. 1. 
'BCE is a right line. Which was t6 be deinon- F x ex. 

ſtrated, 8g I4 I. 


PROP XXXIIL 


"Im equal circles DBCA, HFGP, the angles 
BDC, FHG bave the ſame ratio with their pe- 
ripheries BC, FG on which they inſoft; whether / 
the angles beſet at the centers (as BDC, FHG ) 
or at the circumferences, A, EF : And in like ſort 
' are the Sefors BDC, FHG, becauſe deſcribed up- * 
0#1tbe centers. "os 

Draw the right lines BC, FG. Make CI 
==CB, and GL=FG=LP, and joyn:DIL, HL, 

HP. 
" The arch BC= = CI, 2 allo the arch FG, = 28.3. 

GL, LP are equal; Þ therefore the angle BDC Þ 27. 3. 
=CDT, band the angle FGH=GHL=LHP. 

Therefore the-arch BI is as multiplex of the 
arch BC, as the, angle BDI is of -the angle 
BDC. And in like manner is the arch FP as 
multiplex of the arch FG, as the angle FHP. is 

of- the angle FHG. But if the arch BIC”, 
=, "JFP,* then likewiſe'is the angle BDICT, « 29. 3, 
=; "I FHP. Therefore is thearch BC.FG::4 4g Jef. 5. 
the angle BDG. FHG* 22 DS fre AB. $15:5© 5 
Which was to be demonſtrated. 

Moreover, the angle BMC8s = CNI; and , 27-2 
therefore the-ſeginent BCM== CIN. * Allo ko, Js 
.the triangle BDC —= CDI; | wherefore the x , 
SeftoE BDCM = CDIN. After the ſame man» 1,,. 
ner 
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ner are the ſeftors FHG, GHL,. LHP -equal 
one to the other. Therefore fince accord- 
ingly as the arch BIC”, =, "JFGE, .. ſo-is 
likewiſe the ſefor BDI-C", =, 1 EHP; 
thence ſhall be the ſeQtor BDC . FRG :; the 
-— oa Which was to be demonſtra- 


Coroſfarit. 


bo Hence, As ſefor # to ſeftor, ſo i« angle to: 

angte. TIE $i 

' 2» The angle BDC in the center ic to four ri 

angles, 4s the arch BC, on mbich it inſiſts, .to the 

le circumference. ns | 

For as the angle BDC is to a i, Sa "= 

ſo is the arch EC to a quadrant, Therefore 

. . BDC is ſo to four right angles as the arch BC 

'is to four quadrants, that is; the whole. cir- 
cumference. Alſo, the angle A. 2 right :: 
the arch EC . periphery. 

3. Hence. The arches IL, BC -of unequal 
circles which ſubtend equal angles, mbether at the 
centers, as 1AL_and BAC\,. or at 1he;peripbery, 
ar like. * DIES x, 

- For 1L . periphery :: angle TAL (BAC). 
4 right. Alfo arch BC, -periphety : # angle 
BAC . 4 right. Therefore IL. periphery ; :- 
EC.. periphery. And conſequently the arches. 
IL and BC are like. Wheice, Ep 

4. Two ſemidiameters 4B, * AC cut off lite- 
arches 1L, BC from conctutrigal toripberies. 
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| Fuclid's Elements. 


Definitions. 


Nity is that , by which every 
thing that is, is xr One. 
II. Number is a- multitude 
compoſed of unites. 
III. One number is a Part 


of ' another, the lefſer of the greater, when 
the leſſer meaſureth the greater. 

Every part i denominated from that number ,by 
which it meajures the numl er whereof it # a pert 3 
as 4 ia called the third part of 12, becauſe it my 


ſures 12 by 3. 
- IV. But the lefler number is termed Parts, 


when it meaſureth not the greater. 

All yarts whatſoever Je dinomiiget from thoſs 

two numbers, by which the greatef# common mea- 

ſure 'of the. rwo numbers moans each of them; 

a - Fane ;[aid tobe 4 of © the number -15 ; becanſe 
on eft commox meaſure, which is 5, meaſures 

16 by 2, and:15 h 3- wc 4 


is 3.4 
12,3,4,7,1 
12g eny 
4,3;5, 7 
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| 12 is M«Lhpler V. A number is Multiplex (or Manifold ) 


_—_ iti compariſon of a lefler, when the 
lefler meaſureth the greater. 

VI. Aneven nu is that which may be 
divided into two equal parts. 

VII.- But an odd number is that which can- 


not be divided into two equal parts; or, that 
which differeth from an- even number by an. 


unity. - - 


VIIL A- number evenly even is that which: 
an even number meaſureth by an even num» 


ber. | 
IX. But a number evenly odd is that which 


an even number meaſureth by an odd num» 


r. 
X. A number qddly odd is that which an odd: 


number meaſureth by an odd number. 


1,13,17, Xt» A Prime (or firſt) namber- is that, 


which is meaſured anly by an unity. £ 
XII. Nymbers Prime the one to the other, 
are {ach as onely an unity doth meaſure, being 
their common meaſure. 

XIII, A Compoſed number is that which 
ſome certain number meaſureth. 

XIV. Numbers Compoſed the one to the 
other, are they, which ſome number, being 
a common meaſure to them both, doth mea- 
ſure. | 

Inthis, and the preceding definition, unity is nos 
& number. _ We; 
XV.. One number is ſaid -to Multiply. ano- 


ther, when the number multiplied is ſo. often . 


added to it ſelf, as there are unities in -the 
number multiplying, and- another number is 
produced. | 


Hence in every multiplication 4 unity 5 to the 
multiplier, as the multiplicd # to the produd.. . 


Obſ. 


«abs a oc aid is 


Euclid's Elements. 'T3e 
Obſ., Thet many rhnes, when any nambers tre 
P 


to be multiplied (.4s A imo'B-) the conjuntion of 
+ the letters denptes he Produt : So proynyret 
e and CDE'= Cx DxXE. > | , 

XVI. When two numbers multiplying them- 
- WW ſelves produce another, the” number produced 
tl is called a Plane number ; --aftid the numbers. 
n &- which multiplied one another,. are called the 
Sidez-of that number: So2 (C)x 3 (D) 
hf =6 = CD #4 plane namber. | 
- XVIE But when three numbers multiply- 
- Ing; vnC another produce ry form mag num- 
h i ber produced is termed a Solid number ; and 
+ the numbers multiplying one another, are the 
ſides thereof: So 2(C) x3 (D) x5 (E) 
1:8 = 30 = CDE. ix 4-folid number. 

'X'VIIc A Square number is that whict is 
equally equal ; or, which is contained'under 
two equal numbers. Let 4 be the fide of a 
Square ; the Square i« thus noted, AA, or Ag. 

XIX. A Cube is that number which is equal- 
ly equal equally ; or, which is contained under 
1 | three equal numbers. Let: A be the ſide of 2 

Cube; the Cube us thus noted, AAA, or Ac. 
. Inbis definition, and the three foregoing, unity. 
. XX. /Numbers-are proportional, , when the 
ficſt- is as multiplex of rhe ſecond as the third 
> © is of the fourth; or, the ſame part; or when. 
a part of the firſt number meaſures the ſecond, . 
. & and the ſame part of the third meaſures the 
, i fourth, equally :* and on the. contrary, $0. 
WM 4.B8::C.D. thatis, 3:9 72515 7 
; WI | XXL Like Playe, * and:Solid numbars are 
they, which have "their files proportional: 
8 Namely, 'not ali the fides, but:ſome.. 


XXII. A- 


736 
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- . XXIL. A. Perfect mumber-is that which is 


yal to.its own parts. 
"w0 and 28, _—_ \ that 5 leſs then 


its parts is called an Abounding, number ;. and. 4 
greater « Diminutiye: $0 12 is an bounding, 15 


4 diminutive 

XXIIL One number is ſaid to meaſure ano- 
ther,- by that number, which, when it mut- 
tiplies, or is multiplied by it,. it produceth. 

In Diviſion, 4 unity js t0 the quotient asthe Dr 
viſor #s t0 the Dividend. Note, that 4 mumber 
placed under mw ach tht between than, fr 


unifies Diviſion: So =A divided by B,& "B 


= CxA divided by B. | 

Two numbers are called Terms'or Roots D 
Proportion,: lefler than-which cannot tbe found 
inthe. lame proportion. BY 


Poftulates, or Pettions« 


I = Hat numbers equal or manifold to any 
number may be taken at pleaſure, 
2. Thata greater number may be taken than 
any number whatſoever. 
Jo That Addition, Subtraftion, Multipli- 
cation, Diviſion, and the ExtraCtions of Roots 
or Sides of Square and Cube Ig, be. alſo 
RR as R——_ 


CO 


V7 THatioever agrees with one of many 
equal numbers, ——_— likewiſe with 


the reſt. 

2. Thoſe parts that ave the. fame: to-the 
fame part, or parts; .are the ſame amongſt 
themſelyes. 3. Nume 


rw HOHHAAmmHg Ct ww wy 
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3- Numbers that are the ſame'parts of equal 
numbers, or of the ſame number, are equal 
" ©: mongit them(clves. 

[4 4. Thoſe numbers, of whom the ſame num- 
15 ber, or equal numbers, are the ſame parts, 
are equal among(t themſclyes. 
10- 5. Unity meaſures every number by the 
wh that are in it; that is, by the ſame num- 
| rs " 
- 6. Every number meafures it ſelf by a 
unify. | 
- 7. If one number, multiplying another , 
xA produce a third, the multiplier ſhall meaſure 
B || the produR by the multiplied ; and the multi- 
27m ſhall meaſure the ſame by: the multi- 
© Crs 
nd Hence, no prime number 5 citber « plane, ſolid, 
 Bquare, or cube mumber. | 
8. If one number meaſure another , that 
number by which it meaſureth ſhall meaſure 
_ the ſame by the unities that are in the number 
ny £ meaſuring, that is, by the number it ſelf that 
_ meaſures. | 
anl 9+ 1f a number meaſuring another, multi- 


ply that by which it meaſureth, or be multi-, 
li- plied by it, it produceth the number which it 
meaſureth 


Io 10. How many numbers ſo ever any number 
meaſureth, it likewiſe meaſures the number 
compoledof them. 

11. If a number meaſure any number, it 
allo meaſureth every number which the ſaid 
aumber meaſureth. 

12. Anumber that meaſures the whole and 
1 part taken away, dothalfo meafure the re- 
Naue, | 


P07. 


_ ae <Ra” we a 
Co PO panned _ — _ 
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PROP. I. 


E..G.B 8 4 3 If twounequal num 
Loot ld + 4 + hers AB, CD, being 
H--- _ given, the leſſer CD be 
cominually taken from 
»he greater AB ( and the reſedue EB from CD5c.) 
by an alternate ſubtra4ion , and the number remain- 
ing do never meaſure the precedent, till the unity GB 
be taken; then are tbe numbers which were given AB, 
CD, prime the one 10 the other. , 
If you deny it, let AB, CD have a common 
meaſure, namely, the number H. Therefore 
H meaſuring CD, doth * alſo meaſure AE; and 
conſequently the remainder EB; * therefare it 
likewiſe meaſures CF, and Þ ſo the remainder 
FD; * wherefore it afo meaſures EG. But it 
meaſured the whole EB, and Þ therefore it mult 
meaſure that which remaineth GB, a unity, 
it ſelf being anumber, © Which is-abſurd, 


PROP. IL 


[:.:- 6 Two numbers 
A wroccen00 | Jn B Ig 9. 6 AB, CD being gi- 
6 3 ven, n0t prime the 
Cum FeeD 24 & oneto theotber, to 
G=-==  fmndountbeirgreat- 
ef# common mea- 

ure FD. 

Take the lefler number CD from the greater 
AB as often- as you can. If nothing remains, 
* it is manifeſt that CD is the greatelt common 
meaſure. But if there remains ſomething { as 
EB) then take it out of CD, and the reſidue 
ED out of EB, and ſo forward till. ſome _ 

thr 4 


—_ 


— Mc .AyAÞPÞE2AAX_ a aan tn TDÞ\JHÞv&G A ca 
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ber (FD) meaſure the ſaid EB (> for thigwill b x, 9, 
be, before you come-toa' unity. ) FD ſhall be 
the greateſt common meaſure. 

. For FD © meaſures EB, and © therefore alſo c conſt. 
CF; and © conſequently the - whole CD; « 11, ax.7. 
d therefore likewiſe AE; and fo meaſures the e 12. ax.7. 
whole AB.. Wherefore it is evident that FD 
is a common- meaſure. If you deny it to be 
the greateſt, let there be a greater (G;) 
then whereas G meaſureth CD, it 4 mult like- 4 xx. ax.7, 
wiſe meaſure AE, *and the reſidue EB, « as e 22. 4X, 7. 
alſo CF, © and by conſequence the reſidue ED, g ſuppoſe 
8 the greater the leſs. > Which is abſurd. hg ax. 1. 


-y l 
_ Corollarium, 


Hence, A number that meaſures two num- 
bers, does alſo meaſure their greatelt com- 


. mon meaſure. 


PROP. II. 


KAaoovasdocomt®? Three numbers being gi- 
Becro5++ +8 ven, A,B,C, not prime to 
- 'D. «+ +4 082 anorber a0 find our their 
Coy greateſt common meaſure E. 
E..2 ' Find out D: the great- 
F--- eſt common meaſure of 
| the. two numbers A,B, 
If .D-meaſures C the third, it is clear thar D 
is the greateſt common. meaſure of all the three 
numbers. IF D does not meaſure C,' at leaft 
D and C wilt be compoſed the one to the other, 
by the Coroll. of the Propoſition preceding. 
Therefore let E be the greateft common mea- 
ſure of the ſaid nnmbers D and C, and it ap- 


pears to be the number required. = 


11 4X 7+ 


b 12 &*, To 


< 0 Ax. I's 


2 6, 4x-7« 
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PROP. I. 
A.....E..G.B 8 45 3 If twounequal nuti- 


CooefoaD 


"ka +3? 


bers AB, CD, being 
given, the lefſer CD be 


cominually taken from 
vhe greater AB ( and the reſidue EB from CDSc.) 
by an alternate ſubtra#ion, and the number remein- 
ing do never meaſure the precedent, till the unity G B 
be 1aken; then are tbe numbers which were given AB, 


CD, prime the one to the other, 


If you deny it, let AB, CD have a common 
meaſure, namely,- the number H; Therefore 


Hmeaſuri 


CD, doth * alſo meaſure AE; and 


conſequently the remainder ER; 3 therefaqre' it 
likewiſe meaſures CF, and Þ ſo the remainder 
FD; * wherefore it aFo meaſures EG. But it 
meaſured the whole EB, and Þ therefore it mult 
meaſure that which remaineth GB, a unity, 
it ſelf being a.number. © Which is abſurd, 


PROP. 


9 6 


A #9 00 00 009 


6 


It 


Two numbers 


B awe B Is 9. 6 AB, CD being gi- 


ven, n0t prime the 


ue FD. 


Coma FD 2 4 & onets theotber, to 
ourtbetr 


7 great- 


ef# common mea- 


Take the lefler number CD from the greater 
AB as often- as you can. If nothing remains, 
* it is manifeſt that CD is the greatelt common 
meaſure. But if there remains ſomething C( as: 
EB): then take it out of CD, and the rehdue- 


ED out of EB, and fo forward till. ſome num- 


ber 
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ber (FD) meaſure the aid EB (> for thigwill b x, 7. 


be, before you come-to'a unity. ) FD ſhall be 
the greateſt common meaſure. 

. For FD © meaſures EB, and © therefore alſo 
CF; and © conſequently the - whole CD; 
d therefore likewiſe AE; and fo meaſures the 
whole AB.. Wherefore it is evident that FD 
is a common. meaſure. If you deny it to be 
the greateſt, let there be a greater (G;) 
then whereas G meaſureth CD, it 4 mult like- 
wiſe meaſure AE, *and the reſidue EB, « as 
alſo CF, © and by conſequence the reſidue FD, 
8 the greater the leſs. > Which is abſurd. 


«\ 4 F 
_ Corollarium, 


Hence, A number that meaſures two num- 
bers, does alſo meaſure their greatelt com- 


. mon meaſure. 


PROP. IM, 


A..coriedeewel2 Three numbers being gi- 
| RIIYTY .$ Ven, A,B,C, u0t prime t0 


© cont 
4 [].4X.7. 
© 12. dX-7« 


d 11, 4X.7- 
© 22. 4X, Je 
e ſuppoſ. 
hg ax.1. 


+ 'D. « » +4 * 038 anorber ao find our their. 


| SIT -\ common meaſure E. 

- E..2 ' Find out D: the great- 

F--- eſt common meaſure of 
the two numbers A, B., 

If-D meaſures C the third, it is clear thar D 
is the greateſt common meaſure of all the three 
numbers. If D does not meaſure C, at leaft 
D and C wilt be compoſed the one to the other, 
by the Coroll. of the Propoſition preceding. 
Therefore let E be the greateſt common mea- 
ſure of the ſaid nnmbers D and C, and it ap- 


pears to be the number required. oY 
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* cont. FerE * meaſures C and D, and D meaſures 
b11.4x-7. A and B; therefore Þ Emeaſures each of the 
numbers A,B,C: neither ſhall any greater 
e c07.1.7. (F) meaſure them; for if you a that, 
c then F meaſuring A and B, does likewiſe- 
meaſure D their greateſt common meaſure; 
and in like manner, F meaſuringD and C,does 
alſo meaſure E «© their greateſt common mea- 
4 ſuppoſ. ſure, © the greater the leſs. < Whick is ab- 
ES on "+ 5 TY ſurd., | | 


Corollarium. 


Hence, A number that meaſures three num- 
bers, does alſo meaſure their greateſt com- 
mon meaſure, 


PROP, -I. 


A,oo0006 Every leſs mam» 
Dey: ber A # of every 
aro oco.th greater B either 4 

Be ooo 0's 9 | pars 0 parts. 
| If A-and B be 
+4. def. 7, Prime to one another, * A ſhall be as many 
parts of 'the number B, as there are unities in 
A (as6=$7q.) Butif A meaſures B, it is 
b 3.def. 7. bplain that A isa partof B (as 6=4 18. ) 
Laſtly, if A and B be otherwiſe compoſed to 
© 4; def. 7. one another, < the greateſt common” meaſure 
ſhall determine how many parts A. does con» 
tainof B; as 6=$9g. JT 214A 
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Euclid*s Elements.. 


PROP. 
iy, Att. D..ccs 
FA Beg E12. E.ooo Hee E8. 


af nenke 4 be fig Be get we and 


confer 


For if BChe. roles into its ; partsBG,GC, 


equal to A; aHd ER alfo intoits parts EH, HE 
eaualteD: ? the number of patts in BC thall « byp. 


ual tothe number of partsin EF.  There- 
fore ines 4 EDO—B0-+ EH= GC-|-HF, b conf. and 


thente A—D ſhall be as often in BC+ EF, 2.4x- 1. 


as A is in BC;+ Whick was-to be demonſtra- 
ted. 


Or thus. Let Þ. -E andb= =_ = , then 2 ©2-4x.1, 
a=x, and2 b—=y. wherefore 2 a-|- 2b 
=X -+y- therefore a-j- b =—=— LY - Which 
was to be demonſtrated. | 


PROP. 7. 


If a number AB be parts of a namber C, and 
another number DE the ſame parts of another num- 
ber F ; tes book axeabers regenber AB i= DF four +2 


a byp. 
bg.7. 


© 2, Ato7s 


2 1, f0f, 7 
d5.7 


*6, AX: I" 


x+y=8. cher becauſe 
Sls Rate ſe 


The Seventh Book of 
be of both numbers together C -1- F the ſame parts, 
that one number "AB ## of one number C. 

Divide AB into its parts AG, GB; and DE 
into its parts DH, HE. The m Ititude © parts 
in both AB, DE is equal by fuppolition; 
Wherefore ſince AG * is the ſarme part of the 
number C, DR ha ; the nt F; 
therefore AG ” 
of the comp! umber "CF, be I: 
number AG is of os her d' In, 


manner GB the 
a > Mgt dndher = ph tony 


* Therefore AB+DE is the, awe 


of CHF, that AB js of C. Wii rao 
demonſtrated. 


3=23%, PIG Tp" 


7 = there 
=I&=F: ITY: 


PROP. 7. 


fore a + 


If 4 number AB be the ſame ne 4 number 
CD,that a part taken away AE ts of a part taken 
away CF; then ſhall the reſidue EB be the ſame 
part of the reſidue FD that the whole AB us of 
the whole CD. 

* Let EB be the ſame part of the number 
GC that ABis of CD, or AEof CE. Þ there- 
fore AE-EB is the ſame part of CF-+ GC 
that AE is of CF, or AB of CD. < therefore 
GF=CD. Take away CF common w—_ 
an 
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and d there remains GCz=FD. © Wherefore d 2. 4X.1, 
EB is the ſame part of the reſidue FD (GC) e« 2,4x.7. 
tat the whole AB is of the whole CB. Which 
vas to be demonſtrated. 
Or'thus. Let a +b=x; and c+d=y; 
and x==3 y, in like manner as a=3c; I ſay 
b—3d. For 3c+3d f=3y=—=x8 =a-Þb. e,,, 
take away from both 2c&==a, and ® there 8 byp. 
remains 3d — b Which was to be demon- 


ſtrated. | 
PROP. PL 


$35 a= om 5 


C24 2 2 

29S 3 FOR RR WH 
18 6 

CiooyeooorececececeFecde do D2e 


\-If 4 #imber 4B be the ſame pares of « number 


CD, thit « fait taben away AE of & part 


awdy CF ; the refdue 4Iſo EB ſball be of the 
FD the ſame rage the whole AB u of the 
whole CD, 

Divide AB into AG, GB, partsof the num- 
berCD; alſo AE.into AH, HE, parts of the 
number CF;and take GL=AH=HE. * where- a 2, ax.1. 
fore HG —=EL. And becauſe ÞB AG ==GB, b conf 
< therefore HG=LB, Now whereas the whole « 2, zx.1. 
ber AG is the ſame part of the whole CD that the 

part taken away AH is of the part taken away « 4, 7, - 
6" Bf CE, 4 the refidue HG or EL {hill be the ſame 

art alſo of the refidye FD that AG is of CD. 
of like manner, becauſe GB is the ſame part 
hs of the whole CD, that RE or GL are of CF, 
*cT Ws therefore the refidue LB ſhall be the ſame part 
=c f the reſidue FD that GB is of the whole CD. , 
Therefore EL+LB (EB) is the ſame parts 
Xe WF of the refidue FD, that the whole AB is of 


- PLE. Bat 
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So. Which was to be demonſtra 


Or thus. more eafily. Let a+b=x, nd 
c+d=y. Alſo y=34 x as well as c=$a ; or 
© © 4Xx+7. .. © which is the ſame, 3 y=2 x; and 3Cc==2 7 
I fay, d=#b. For 3 c+3d f =3y=2x* 
fi.2. =2a-+2b.8 Therefore 3 c-|-3 d==2a-12t 
£141 take away from each 3c* —2a, and there 
h byp. remains 3 d=2b. i therefore d == Fb. Whid 
was to be demonſtrated. 920R 


DC DVD [TT LoL//ﬆr_OMYTYTROY »— > 
CITY _—_ a - 
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—_—— - "So 80 
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| 


CO 
PIES EN ac be of the four 
EF, 


- . Ais ſuppoſed JD. therefore let BG,GCY. 
and EH, HF, partsof. the numbers BC, EF by * 
_.. equal; BG and GC to A; and EH, HF to DJ 
The multitude of parts is put equal in bot] 
*I 4-7. But itis clear that BG is © the ſame part « 
and 4.7. parts of EH, that GC is of HF; b wherefor: 
> 5-5 647» BC (BG-\-GC Yiis the ſame part or parts e 
EF (EH-|-HB) that BG alone (A) is of EF 
_ (D.) Which was to be demonſtra 
no Sr 


Or thus. Let a==> and c= 5; ard 


_—_ a 4 


El wo oa, | <4 ca ae 4 
= 
_- 


— ERS 


- — —_ 


*15.59. | =b, and Zc=4, then is Eo=E== 


þ 


PRO 


uk Element 


5 Faber "2Kop. x. | 
AG; YT ” To ts 441 \: 
C.....6 O41, $4115 of 4'numberC, 


'S H 5 £ and 0 _ 
/» 8T flo ene DT DE ame 
Fara Fnnera 97 Tnorher mudbed F ; hes 
| Mternately, what parts 
or part the ff 43s of the third DE, the [ame 
ou or part ſhall. the econd C he of ths fourth 


Ae 7I DE, and C JF. Let AG, 
c Ds , .HE be parts of ' the num- 
4 -.-a3 Many in AB, as in DE. 
it AG is the G@me part of C, 

i Fr . whence. alternately AG is  g 

4 hd likevjte GB of HE, ani > ſo con: <4 & 9 7. 
An oro of DE the ſame pare, or rf. 
any Cis df 'F,' Which was & demonſtrated, 
uy! 


-Or thus. Leta=2=, and c = 5 er : 


144 b, \ fog di Then i6E=3 = 
3A 7c 

20 _: > | 

2b 7 E-:- 


PROP. X!. 


4 2 If - 4 part taken 
A; ooDo 0 By > awe) AE betos 
.8 6 part taken away CF, - 
2MC......:- F,...-.D 14 4 the wbole AF 80 
the whole CD there 
ftdue alſo E ſhall beto the reſidue FD, as the whole 
AB i 10 the whole CD. 


H Firſt, 


1-6 


2 4+ Jo 


- 20-def To 
b 5.0 6.7» 


© 20defe7. 


The Iventh Botk-of 


Firſt, let AB be TJ CD: ® then AB is ei- 


b 20.def.7.. ther a part or parts of the. ntmber CD; and 
© 7.4X» 87+ 


likewile AE is Þ the ſame partor parts of .CF; 

cthetefore'tlie refidue EB is the ſntte part '& 
arts of the refidne FD -that the whole'AB'ts 

of the'whole CD. Þ:md fo AB. CD : ; EB. 

Bat Tf ABK©C"CD, then attbtding'ts 

is atreally fhewn, will CD. AB *::" FI.E8. 

therefate by itveridh AB.CD :;.EB,FD, _ 


ÞXROP. XL 


A,4. C2.'E,2 IT therbetiuer mdtbzrs, 


B, $. D, 4. £6. bow Ray Jorvee, Yecimg | 
; 3s (A. B CT DD :iKF,F; 
then as one of "the uhteceldents A us to bk 


conſequeis B, Jo Joial dil.tbe autecalevits (4: 
--E) beto By ny {34+ "F.,). 
Firſt, let A,C,E, be"JB:D,#; then (be- 
cauſe of the ſame*proportihs ) * ſhall A 'be 
$he fame part dr parts-of B:that C'S of )D ; 
b and likewiſe conjoyntly A-}-C ſhall be the 
lame part or parts ef B-j-D that A alone is 
of Balone. In the like manter A-EC-+E is 
the ſame part or parts of B4-D-+F that A'ts 
of B, © Therefore A-}C-|-E. B--B-FF :: 
A.P. Butif A,C,E, be put greater than 
B,D, F, the ſame may berſhewn by inyer- 
ON, 


PROP. XIM 


Azi3. C4. If there be fort numbers 
B,'p. D, 1-2. portional (A.B:: C.D,) the 

| alternately they ſhall aIfo be prayore 
tional, ( A.Ci: BD.) 


Firſt, 


"Euchd's Etemoncs: 
_ let A and C be "JBandD, and AY. 
By reaſogbof the fame proportion 3 ſhall 
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2 20M6f.7. 


Abetts ſame part or parts of B, that C &s gf vocelar 


, 'b Therefore wieeriately A isthe ſame part 


or parts ef C-thatBis of D; angd-ſo AC 
B.D. RAGTS ©, and A ant Coop. 
ed" JBandÞD, «the er will he he ay 
inverting the 


P RO P, AF. 


A,Y9. D/6. # there beapinieer bow wayy 

By6. E,4. {forver, A, BC, and « may 

C,3. F,2- ore t0 them in 
4d two 


I” "BLEDY ad Þ. 


+he fame propertion { 

::E,F;) they ſbal alſo, of equality, be-m 
ſame proportion (A.C::D.F.) 

For becauſe A .B ::D .'|E. ® therefore alter- 
ago fek oa D;:B.E::*C, "Which 250. 
by EAJC: :D *F, hich-was to 
demonſtrated 


PROP. x. 


Is D.. If a unite 1meaſure any” 


B..c3E,.:;.. 6, number Band another yum- 

' "ber Þ do equally meaſure 
ſome other-member ©, utternatety oo jhill eugite 
meaſure-the- third-uumber 'D, as often. as the:ſscoxud 
B-dothtbe fourth E. 


For- ſeeing 1-is the fame part of 'B, - that D is 
of E; * therefore -alternately ' hall 1-be the 
ſame part of D, that Bis of-E.- Which was to 
be demonſtrated. 


H 2 PROP. 


part 7, 


112.7 


"0 7- 
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I 5 defe7. 
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PROP, XVI 


B, 4- A,3 if two numbers 4, B,. mal- 
A,3.. B, 4s tiplying themſelves the one in- 
AB, 12. BA, 12. to#heother, produce any num- 
bers AB, BA; the numbers 
- 0g AB and BA ſhall be equa} the one 10 1he 
other. 
For becauſe- AB— A x B,: * therefore ſhall 
1 beasoftenin A, asBin AB, Þ and by conſe- 
quence alternately. 1 ſhall be as often;in B as 
Ain AB, But for, that BA==Bx A, * there- 
fore {hall x be as often'iin B, as Ain BA; there» 
fore as often as 1 is in AB,. ſoften is 1 in BA; 
and < ſo AB=BA. Which was to be demon+ 
ſtrated. v1 ne 


PROF. XVI. 


> ada $65 If 4 number A multiplying 
B,2. C,4 two numbers B, C, produce 
AB,6. AC,12- other numbers AB, AC ; the 
... mumbers produc'd of them 
ſhall be in the ſame proportion that the numbers mul- 
tiplyed are. ( AB. AC::B.C.) 
For being AB= A x B, = therefore ſhall 1 be 
as often in A, asBin AB. 2 Likewiſe becauſe 
AC—AxC, therefore. ſhall i be asvften in A, 
asCin AC, and ſo alſo Bas oftenin AR as C 
in AC; b wherefore B. AB: 2 Ge AC. c and 
therefore alſo. alternately B.C : : AB, AC. 
_ Wien was to be erated. 


P ROP. 


5 Y ov bu . 


\ A, 3+. 


Euchd?*s Elemexts.. 


P R OP. XVII. 


..Cy5. * Cy5. If two. numbers A, B, 


B, 9g. multiplying any wumber C, 
AC, 15. EC; 45; produce other numbers AC, 
| . . Bc; the numbers produced 
of them fhall be in the ſame proportion that the 
munbers multiplying are (A. B:: AC. BC.) 

For * AC CA, andBC += CB; ſo the 
ſame C multiplying A and B produceth AC 
and BC; Þ therefore A.B:: AC, BC. Which 
was to be demenftrated. 


Scholium, 


Hence is deduced the vulgar manner of re- 
ducing fractions (+,3 ) to the ſame. denomi- 
nation. For multiply 9 both by g and 5, and 
they prodnce 4} = +; becauſe by this, 3 .5:: 
27 .45- Likewiſe multiply 5 by 7 and g ; there 
ariſes 4+=zZ; becauſe 7.9::35 «45. * 


P R O P. XIX. 
A, 4+ B, 6. C, 8. D, I'2, If there be fotty 
AD, 43. BC, 48. numbers in propor- 


| oft ad Foah (.4D) 
the number proquced of the firft and fourth (4D 
1 equal to the m—_ Za oduced of tbe ſe- 
cond and third ( BC.) And if the mumber which 
# produced of the firſt and jpurth ( AD) be equal 


10 that produced of the ſecond and third (BC) 
thoſe four numbers ſbail be in proportion (4 «B<: 
C.D.) 8 | ke] 


H 2 + 16 ypo- 


2 16.70 
b 17-7-4 


2 1, {X7- 
b 19. 7+ 


< byp. 
qd 19. 7 


The Sevinth Book of 
1. Hypotheſis, For AC. AD®:: C.DÞ:: 
A. B<: : AC. BC-#thereforeADÞ=—EC. Which 
was to be demonltrated, 

124 HypOtheſse. . Becauſe * AD = BC, - there» 
fore AC«ABf :: AC.BC. Bue AC. Ad4;: 
C.D-- and AG BE :: AB. F therefore 
&ÞD:: AB. Whick was fo be demonſh a- 


«il, 
P RO P. IX, 

A. B C UI there be three nambers 
4+ 6, 9. in progorti (4. BBC.) 
AC, 36. BB, 36. the number contained under ihe 
D,6, cwexverte? (AC) 3 equal t9 
the ſquare made of the middle 
{ BB.) And if vbe mernaber contained under the cx- 
$1omes be eguas 10 vbad ( By, » of the nar 
alles thoſe throes nnmbers be it properties 


4...3 
(5) EO” 
"ho Hypoibe r, For take ©=bÞ. © therefore 
A.B::D (B). C. Þwherefore AC = BD, * 
or BB. Which was to-be demonſtrated. 

2. Hypotbefis. Becauſe AC © = BD, 4there- 
fore A. B:: 1D) (B). C. Which wast& be du- 
monitraded. *þ 


PF AOP. X21. 


Ae GolB Go Door odoore I9 Mimbeys 


C - H, D3 F.v eece 0; AB, CD, 
being we 
of alt rdat beve vhs ſame with them 


(E, F ) do equally meaſure the numbers 8, F, ba- 
ving the ſamo proportion with them ; the greater 
the greater E, ab the leſſer CD the leſſer P. 

. For 


ASSL E. =I | 


— THF 8 
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Far AB.CD * :: E.F, Þ therefare alter- 2 hyp. 
nately AR.E : : CD.E. © therefare AB, is the Þ'12, 
ſame part or. of E.that.CD isoE F. Nat « 2. fe 
parts; ſox" if dy then. let AG, GB. be partsof - 
the.-vumber, E.;.- and. CH, HD, parts. af the 
punber F: * therefore AGE : +: CHE. and 
by inverſion AG \. CHd :: Ea. F* i: AR. 413-7, 
CD. therefore AB, CD are not the leaff in * byp. 
their _y—__ which.is contrary to the hy- 


pothe Therefore, &C. 
'Þ R Q P. XX. 
A, 4. D, 12: there be three numbers 


B, 3» E, $., Az, C3 4nd other nuypbers 
C,% EG d o them. in, mwtitude, 

EE; which wa) becaw- 
ae ponin ren ye : an if 


a bip. * 
b 1947. 


:2D, E, 5 there- 


AF=BE; and TD. C: 


fore BE=CD. and, coplequently AF==CD. < 1. 4X:1. 
* Wherefore A.C::D.F: Which was tobe 4 19. 7+ 


Gngultgated, 


'P ag Ba. gu 


If it be " EtEand Dbe lkithes. A 
and B, and in the ſame proportion ; 
fore C meaſures A cqually as D ons B, 
EY Goes ne P's z and to a 

4 


21+ 7. 


152 | 
b 23.def.7. beÞas oftenin AaSI is in E; © likewiſe al- 


c 15.7, 


a O. 4X.7« 


d 17. 7. 


2 11 T-v0 


F 


The Seventh Book of 


ternately, E as often in A as 1 in'C, By the 
like inference as many times as.1 is in D, ſo 


many times ſhall E be in B, Therefore E mea- 


ſures both A-and'B; which conſequently are 
not. prime the one to the other, contrary to 


the Hypatheſis. 


P RO P. XXIP. 
A,9g. B,q.. _ Numbers A,B, being the leaft 
C--- of all that bave the ſame propor- 
D.--- E-.- . ox with them, are prime the ane 
, noitbeother. '-. 
If it be poſſible, - let A and' B have a-com- 


Aon meaſure C;. and let the ſame meaſure A 


by Þ, and B by E; = therefore CD=A, Þ and 


'CE=B. -b Wherefore A.B :: D.E. But D 


and'E are lefler- than A and B, as being-bnt 
parts of them. Therefore A” and B-ate not 
the leaſt in their proportion, againlt the Hy- 


PROP. XXIY. 
A, 9. B,4-.. If two numbers A, B, be prime 
C,3- D==, the one 10 the gther, the number C 
* * meaſuriryg one'of them A, ſhall be 
prime 10 the other number B.. ** 


For if you affirm any other D to meaſbre the 
numbers B and C, * then D meaſuring C does 
alſo meaſure A; and conſequently A and B are 
not prime the one to the other. 
againſt the Hypotheſis, / 


Which is 


P'RO'P.. 


If it be poſſible, 


A,4+. B,$. 
Aq, 16. 


D, 4 © 


= 


Evicli8's Elinents.” 


PROP, XX). 


C,8. - 


Wk 
RON 


I53 


If two numbers; A, B, bs 
prime 10 any number C, the 
number alſo prolluced of them - 


Jame-C, - | | 
let the number E bea com- 


mon meaſure to AB, and C; and let 5 be 


—F; * thence AB—=EF; Þ wherefore alſo : g, ax.7. 
E.A::B.F. , But becauſe A is prime to C, 
which E meaſures, < therefore +E and A are 
prime to one” another, 4d and ſo leaſt in their 
own proportion, © and conſequently they muſt 
meaſure Band F; namely, F ſhall meaſure B, 
and A ſhall meaſure F. . Therefore ſeeing E 
meaſures both B and C, they ſhall not be prime 
to one another :. contrary to the Hypotheſis. - 


XXFIk - 


If two numbers A, Þ, be prime 


10 one another, that alſo which us 
produc'd of one of them ( Aq) 
ſball be prime to the other B. 


5 xa prime 40 'the 


b I'D, 7. '» 
© 29 7. * 
023.7. 

© 21e Fo. 


Take D=A; * therefore each of D, and : l. 4x.7, 
A are prime to B. Þ wherefore AD or Aq is 
prime tq-B, 
ted: -. 


Hs 


; Which was to-be. demonſigas 


'b 26, s 2 


. all be 
For being A andB are prime to C, 3 there- 
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PROP. XX/1l. 


Ay 5. C, 4+ If two. numbers A, B, be 
B,3.- Dzy%> finite to two nambers C,D each 
, 15. 19 avhev of both, the numbers 
| alſe poduced of hem. 4B,CD 

frimee 10 010 another. | 


fore ſhall AB alſo be prime t6 the ſame. And 
by the ſame reaſon {hall AB be prime to D. 
® Therefore AB is pfiftie fo CD. Which was 
#6 be demonſtrated. 


PROP. XXIX. 


AJ Bt» if two numbers A,B, be 
Aq,g. P£4q,4- fprivie to one indiber, and cach 
Ac, 27. Bc, & multiplying bimſelf produce 

another number (Aq, and Bq; ) 
then the numbers produced of them (4, By) foul 
he prime 10 one another. And if the numbers gi- 
ven at firfl, 4, B, RAIIITEL ſaid produced 
numbers ( Aq, Pq) produce others ( Ac, Bc) thoſe 
nattbers alſo fove# be prane to one another 2 and. 
vhs ſball ever bappen about the extremes. 

For becauſe A is prime te B, * therefore 
Aq ſhall be prime te By. and Aq b:ing prime 
toB, * therefore Aq ſhall alſo be prime to.Bq, 
Again, becauſe A is as well prime to B and 
Bq, as Aq is to the ſaid B and' Ba, dthere- 
fere ſhall Ax Aq, that 'is, Ac, be prime ty 
BxBq, that is, to Bc: And. ſo forth of the 


\ 


. Rnchdli Elements 
P.$ 0 P.., AXF 


e & 5 tne 

4 A.. ne eee ID © <4 Ee 

> hut oe ty 2 tet -— gator (X 

mh 1a on 0 hos 
! ; ART Pe ne in ouofs 

. - be wh) 0 A oeSt 2 

p or if you would have AC, 


CITIES Ir let D he the common h 
meaſure: * this ſhall _oaſurs the refidye BC: a 32,68. 7. 
and therefore AB, BC, are not prime toone | 
_—_ R__ is 5 on the Hypotheſis," 

Hyp AD being taken for 

; ories Won another; tet” D be the common 

meaſure of AB, BC. Þ But feeing that mea-_;, A 

ſures the-whole AC, therefore AC, AB, are » 

, not prime to one another ; contrary to the Hy- 

pothels. 


| _ ©  Corollarinm. 


Hence, Anumber, which being compounded 
of two, is prime to one of them, is alſo prinye 
to the other. 


PROP. XXX. 


A,%. B,8& - Every prime number A u prime 
to every ME which it mea- 
{prath got. * val 27 
Far if any common h meaſure 
both, A, B, * then A wilt not he a prime pum- a 1 x. Jef. 7. 
ber ; contrary to the Hypotheſis. 


PROP. 


F1 — .£S o I? 


I OO er ere the. 


1%6 


2 0. 4X7, 
Þ I'9s Ze - 
c byp. and 
31.7. 
d 23.7. 
© 21s 7 * 


: 1-2 «defe7. 
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'P\R 0'P. | XXX. 


Aj4- D, 3» If two members A, B. multi- 
_B,6. E,8. plying one dnotber, produce ano- 
AB, 24... : ther AB,. end ſome prize number 
. _* *_* _  D meaſure be number, produced 
of them AB; thew' ſhall t alſo meaſure one of - thoſe 
mumbers, A or B, which were gtven at the begin-- 
| onbike "OT" 


Suppoſe the number D not. to.meaſure the 
number A, and-let _ be — 8B. * then AB—= 


.DE; Þ whence D.A :: B. E.:< But D.is-prime 
tatA; therefore. D, and A are the leaſt in 
their proportion; /© and conſequently: D mea- 


' to be demonſtrated. - 


- , fures B as often as. A meaſures. E. Which was . 


P-R.O P. XXXI«: 


A,12. Every compoſed number A is meaſured 
B, 2» by ſome prime number B. 
Let one or more numbers * meaſure A, of 
- which let the leaſt be B; that ſhall be a prime 
nymber : for,jf it be ſaid to be compoled,then 
ſame * lefſer number ſhall meaſure it, .> which 
fhall alſo conſequently meaſure A. Where- 
fore B is not the leaſt of them which meaſure 
A. contrary to-the Hypotheſis. 


A,v. .. Every number A, 3s either. & prime, | 

277 Te fred by [ome prime number, 
For A'.is neceflarily either a prime or a 
compoſed number. -If itbe'a prime, *tis that 
: 4e "Pg; | We... 


0 
LY 


'Enchd% Elements. ——.—_ 


we- affirm. If compoſed, = then ſome prime 233, -, 
number meafureth*it. * Which was to be de- Y 
moanſtrated.. 


P 'K'O P: XXX}. 


A 6; B, 4 C, 8. - ; : If 
chats £2 20. 
E, 3 (£5 24 G;'4- ", ff E-+- . _—_— 


- 
% # 4 


How many numbers ſerver A, B, C, being gi- 
ven, 30 find the leaf numbers E, F,G, that bave. 
the ſame proportion with them. * 
| , A;B,C,' be prime to-one another; ® they ® 24, 5. 
ſhall be'thelealt in their proportion/'. If they Þ 3: 7. 
becympoled,.b let their greateſt common mea- | 
ſure be D; which let meaſure them by-E;F, G. 
Theſe 'are then leaſt 1n the proportion A,B;Ci 
For D*E, F,G, © produceth ABC, « there c 9. 4x7, 
fore they are all in the ſame proportion. But dqq, ,, 
allow other numbers H, I; K to be the l-alt in 
the ſame proportion ; *which-ſhall therefore « 21.7. 


erally meafure A,B, C, namely, bythe num- * g, gx, 7, * 
E therefore Lx H,I, K, ſhall produce 8 1, 2x1. 


ber L,£ 

A,B, C, 8 and' conſequently ED=2 AHL Þ 9, -, 
*from whence E.H::L.D: But'E&C"K; & ſuppoſ.: * 
| therefore LD, andfo D is not the greateſt 1 20,9ef.7. 
common meaſure of A;B, C. Which is againlt - 
the Hypothefis. ' Goq 


eoelainn,.: noo 
3 *Y i*; 4 x 


Hence, Fhe* greateſt common meaſure of 
how many numbers ſvever does meaſure theni 
by the numbers which are leaſt of all that have -- 
the ſame proportion with them. Whereby 
appears the vulgar method of reducing Fra- 
Ctiong to the lealt terms... P RP. 
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Tro numbers b op. Gl to find out the 
dorms Lv tu 


A, « By, 4 1. Caſe. Tf A and Þ be prime 
the one to the other, AB is 
the number required, For it 
S manifeſt hr A and A 
| ure AB. If it be poſlible, let 
A and B meaſure ſame other das "JAB, 
if you pleaſe by E; and F- * therefore aps 
BF, band fo A. B::F.E. But beca 
and R < are prizze the one to the other, _ 
ſo leaſt ia their Jooporting. A thall * 
meaſure F as B E. ButB,Ef: WT. 
(D). & Therefore AB ſhall alſo DOE 
which is leſs than it ſelf, Which is abſurd. 


A, 6. B,q. F+*-»- 2. Cage, But if 
C, 3» D,2+ G=-++ He - - A and | be com- 
AD, 12» poſed one to ano» 
ther, 2 let there 
be found C and D the leaſt in the ſame prg- 
portion, * therefore AD = BC;. and AD or 
BC {hall be the number ſought for; 
For it is * plain that B and D do meaſure 
AD or BC. Conceive A and B to meaſure 
FJ AD, namely, A by G, and Bby H. ®there- 
fore AG=F==BH.,,® whence A.B:: H.-Go:z:. 
C.D. ? and conſequently C equally meaſures 
\-, MH as:D does G...ButD.G9:: AD.AG (F.) 
417 therefore AD *.meaſures F,. the greater the 
"2 20. btn. kelp. Which 3 is abſurd. 


Corol- 


_ ay —— was WI ———  —= 


Euckd's Elewexte, 
Corollarium: 


Kence, If two nwmbers multiply the leaſt 
that are in the (ame rtion, the greater 
the teſs, and the ' lefs the greater, the leaſt 
—_ which they meafure ſhall be pro- 

ticed. 


P RO P. XXXP7T. 


If two numbers A,B, mea» 
ſure ary number CD, the leaf 
C----F-+o-D mumber mbich they meaſure E 

ſhalt atſo meaſure rbe ſame CD. 

If you deny it, te E from CD as often as 
you can, and teave FD "JE. therefore ſeeing 
A and B-* meaſureE, Þ and E meaſures CF, 
© likewiſe A and B will meaſure CF. But * they 
meaſure the whole CD; *therefore aſſo they 
meaſure the reſidue FD; and conſequently E 
is not the leaſt which A and B meaſure : Con- 


trary tothe Hy pothefis. 
P &R 0 P. XXX/11. 


A,3J- B,4- ©C,6. Three numbers being given 
D, 12. A,B,C, to find out the Jeaft 
mhichthey meaſure. 

*Find D to be the leaſt that two of them A 
and Bdo meaſure ; which if the third C doalſs 
meaſure, it is manifeſt that D is the gamber 
for. But if Cdofhotmeaſure D, let E 
be the leaſt that C and D:do meafure, T ſhall be 
the number required. 


A, 2 


L159 


2 26, 7o 


6 37: 9. 


2 byp, 


d 9. ax.7. 
C 7* kX. 7s 


The Seventh Book of 


A,2. B,3» C,4.-. Forit appears by the IT, 
D, 6. E, 12: aXx.7. that A, B,C meaſure 
F---. » E; and it is eaſily ſhewn 
that they meaſure no other 
1efs'F. For if you affirm they do, © then D 
meaſures F, Þ and conſequently E meaſures the 
= F, the greater the leſs. Which. is ab» 
urd, 


CoroBiriuni. - 


Hence it appears, that if three numbers 
meaſure any number, the leaſt alſo, which they 


meafure, ſhall meaſure the ſame. 

PROP. XXXIX.. 
A,12. If any number B meaſure 4 num- 
B, 4. C, 3. ber A, the number meaſured A, ſhall 


bave a part C denominated of the 
number meaſuring B. 


For becauſe - a =C,- b ſhall A= BG 


therefore —B. © Which was to be demon-.: 


ſtrated. 


- Tf 'a number A bave any part 
whatſoever B, the mumber C, fron 
which the part B u« denominated, ſhall 


A;15 
P,3. C,5+ 


mee/ure the ſame.. 
For being BC* = A," Þ thence =B. | 
Which was to be demonſtrated.. . 


PROP.. 


%. 


Euclid's Elements. 


PROP. XL. 


To find ont 4-nnmber G, which be- 
--- ing tbe leaf, containeth the parts gi- 
ven {,Þ, +. 


2.Let G be found the leaft which:the deno- 
minators 2, 3, 4, meaſure; Þit is evident that 
G has the parts 4, $, 4. If it be poſlible, let 
H”IG have the ſame parts; © therefore 2, 2, 
4,. meaſure H; and ſo G. is not the leaſt 
which 2, 3» 4 meaſure: - againlt the conftructio 
On, * : 5 


a 
[_ 
Io 


+ [wm wine 
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a 28, To 
d 39. 7 


e 40. 7+ 


—_ Ls. M — "_— — Dy 


EIGHTH BOOK 
: Q FE 
Enaclids Elements. 


PROP: L 


A,$., B, 12» Go 1s, Dy 27+ 
E-F--G-- Hoc. 


F there be divers numbers bow many ſocuer 
in continual proportion, A, B, C, D, aud 
their extremes, A, D, prime 20 one another ; 
then. thaſe numbers 4, R,C, D, are the leaf 
of all numbers that bave the ſame proper- 

$20n with them. l 
For, if it be poſſible, let there be as many ill ' 
: others E,F, G,H, leſs than A,B, C, D, and Il | 
*14-7- in the ſame proportion with them. © There- 
fore of equality A.D : : E.H. and conſequent- 
v23-7 ly A and Dare prime numbers, b and fo the 
*21:-7» leaſtin their proportion, © equally meaſuring 
E and H, which are leſs than themlſelyes. 
Which is abſurd. 


4 


PROP. 


*” a Wap WW 


” 


Euckd*s Ewenrs. 


PROP. 


Ts 


| i AB 8 "ba 
» 4 D, Us 0 9. 
A6& 8. It T2. ABq,18. Fc, 27, 


To find out the leeff numbers. continually propor- 
roneh, as Muny as (bf be required, in tÞe projor- 
on gt * 7, ) opt 

Let AandtBbe the kaffin the propartion 
given; Then Aq, AB, By, (halt be the three 
7 176 I proportion that A 
is to . 

For AA.ABz:: A.Bz:: AR.BB. Like- 5177+ 
wile or regis to ofle ane- Þ 24.7, 
ther, © hall Aq, Bg, be 0 prime fo one ano- © 29s Jo 
ther, * and? f6 Ag AB, Py, are == the leaft 4 1.8. 

Moreover, I fay Ac, AqB, ARq, Bc, arethe 
four leaſt in the propertien of A to. B, Far 
AqA. AqYe::A.B*:: ABA (AqB). ABR,*and © 17.7. 
A.B : : ABq.BBq.( Fc. ) Therefore ſince Ac, 
and Bc, are f prime to one another. likewiſe f 29. 7, 
8 ſhall Ac, AqF, ABq, Bc be the four lkalt g1.8. 
= in the proportion of A to B. In the Game 
manner may you find out as many propor- 

7 tort as you pleaſe. Which was to 

ne 


Coro aria. 


r. Hence, Sor goenng my 
are por tional , Cemes 
Hannes] if four, cubes. awww ha port fy foorets 
will Fe a lorongt ana buy Man _—_ | 


164. 


22, 8, 


The Eighth Book of 


2. How wany extremes proportional ſoe- 
ver there be, being by this propoſition found 
to be the leaſt in the given proportion, they 
are prime to one another. 

3+ Two numbers, being. the leaſt in the 
given proportion, do meaſure -all the mean 
numbers whatſoever of the leaſt in the ſame 
proportion ; becauſe they ariſe from the mul- 
tiplication of them into certain other numbers. 
' 4+ Henceallb it appears by the conſtruction, 
that the ſeries of numbers -1,,A, Aq,AC3; 1, 
B,.Eq, Bc; Ac, AqB, ABq, BC, confilts of an 
equal multitude of numbers ; and confequently, 
the exfream numbers of how many ſoever the 
leaſt'continually proportionals are the, laſt of 
as.many other continually proportienals from 
a unite, as the extremes Ac, Bc, . of- the cqns 
tinually proportionals. Ac.,. AqB, AB, cs 
are the laſt of as many $90 rtionals from a 
unite. 1, A, Aq, Ac; andI, B, Bq, BC. - / 

» 1, A, Aq, AC; and B, BA, BAq; and Bq, 
ABq. are —— in the 'proportion . of x t@ A. 
Alſo B, Bq, Bc; and A, AB, ABq ; and Aq,AqB 
are ——1n the proportion of 1to B. 

PROP. 1. 

| » | 

A,$. B, 12. C,18. D, 28, If therebenume 

bers continually pro- 

portional, bow many ſoever, A, B,C, D, . being 

alſo the leaft of all that bave the ſame proportion 

with them; their extredms A, D, are prime to 
one another. 

For if there be 2 found as many numbers the 
leaſt in the _eophrrins of A toB, . they ſhall. be 

A 


. no other than A,R,C, D; therefore, by the ſe- 
xcond oro 


ne precedent Prop, the I Br 


— mo ov Oo 22> 


: I. oc ws wot od boy o©® 


Euclid's Elements. 16 & 


y A and Dare prime to one another. Which was 
to be demonſtrated. ' 


in P R'O P. IP. 

00 446. B,5. C.4. D, 3: Proportions bow 
s WH 4+ Fo 24+ E,20. ©,15. many ſoever 

4 I<aif Tc given in the Jea 


J \ numbers (Ato B, 

\(4r4Cto D): to find out the leafs numbers conti- 
y nually proportional in the proportions given. . 
ll * Findout E the leaſt number which B and a 6, », 


off © do meaſure; and let B meaſure E Þ as often þ 2+ poſts 7. 
mi 25 A does another F, viz. by the ſame num- 
ho ber H, Þ Alſo let C meaſure the fail E as 
by often as D meaſures another G. then FJE, G, 


J thall ' be the leaſt in the proportions given, 
For AH<=—F, andBC<—E; « therefore © 9: 4x#.7- 
A.B:: AH.BH* :: F.E. In like manner C.D © 8+ 7+ 
Þ ::E.G; therefore F, E,G, are continually * 7: 5* 
B proportional in the proportions given. And 
| they are moreover the leaſt in the ſaid pro- 
portions : for conceive other numbers I, K, L, 
to be the-leaſt; f then A and B muſt equally f 21.7. 
meaſure I'and K, f and C and D likewile K 
& and L; and fo B and C meaſure the ſame K: 
£ Wherefore alſo E meaſures the ſame num- qg ,, ., 
” WW ber K, which is' leſs than it ſelf, Which is 
p abſurd. t | | 
{] 


A,6. B,g. C,4. D, 3. E,5+ F, 7: 
H, 24. G, 20, I, 15. K,21. 


Ee 
” But three proportions being given, A to B, 
4 CtoD, and FE to F y find out as before three 


\ numbers H,G, I, the leaſt continually in the 


proportions of A'to B, and C to D. _— 
I 


166 The Esghth Book of 


b 3. pof.7. if E.meaſures I, © take anather awaher C 
which may be equally meaſur*d by .F; and 
thoſe four numbers H, G, I, K, ſhall be conti- 
nually the leaſt .in the, given proportions; 
which we need go no other way to prove thal 
we.did.in the. firſt part. | 


AS B,5.G4.03F2 


A, 6. B, 4 * 3 os E27- 
H,24. G, 29+ I, 25- 
H 24 G.20 1 #4 M, 48. 1,40 .K,.30. 8 IDS 


M 4g. 1.40 K30.Nre | 

If F do.not meaſure 1, lat K the thedeaſt 

| which E and I do meaſure ; and as aſkengs I 
* meaſures K, let G as aften.meaſure L, audi 
J!ſoM.. So likewiſe let F meaſure I as-often 
as E.gealues K. The.four,numbess MyL AN, 
ſhall be lealt contignally in. the c 99 (Pro- 
— which we may.demoniirate as bo- 

re. 


PROP. I 


Flare manners 

. 4 iCD, AF, one in 
ED, k &:10 abut -wo 
ahh 


C,4- E,3. 
D,b. F,.16. 


LAM 16.4 — 


CD,24-EE,48. 


For becauſe CD. ED = : :C. E; * and BÞD.;BF 


CD CD , ED 
s * — b CE  —G——_ — 
::D.F. and — =ET FF < then ſhall 
. E D . 
be the ny EEE Which was 
to be demonſtrated, 


2 I7. . 
- a 


TE [T», FL 


PROP. 


_—. i.4ao.OmA tf os Wim *, << ac 


«as as MAb a oats. as aa 


T2. 


bh 


PT ESE 


EuchPy Phoerrs. 


PRO P, Fl. 


being A.B:: B.C::C.,D,&c. bTakethree þ 


i G8, the Toaſt inthe proportion 
FA'to b. Haves ne A does not mealare 
A » neither F mealuge 

F is nota tinite. But F 


::F.H. and'F does not meaſure H, © neither 
ſhd!l'A tnedflire ©; eghyre ws neither 
thallB mexfure'D, nor C meiſtire.E,&c. be- 
cauſe A.C©:: B.D*::C.E, &c. In like man- 
ner foyr or five numbers being. taken the leaſt 
in the proportion of A to 'B, it will appear 
that A does-not meaſure D and E; nor does 
B meaſure BK and F, &c. Wherefore none of 
them Jhall meafure any other. . Which was te 
be demonſtrated. | 
-Þ PROP. Jl. 
A, 23. B, 6. C,12. D,24. Ey 48. 
If tbere be humbers continually praportional bow 


many ſoeuer A,B,C, D, E, and the firlh A mea- 
furethe loft .F, it ſball alſo meaſure the ſecond B. 


1f you deny that A meaſures B, then nei- * 6.7. 
ther t 


allit meaſure E ; Which is contrary to 
the Hypothelis. PROP, 


| « wither a . 
Cillows, O47 


ee Led b. Aa_—_..oo—_ 
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PROP. YU. 


A,24. C,g96. D,54--B,$1. If betweentwo 
&.3. H,12. I, is. K327s numbers A,B there 
E,32. L,4$. M,72. F,108. fall mean propor- 

| |  _.._*" , Portionsl unbers 
in continual proportion'C,'D ; #5 many. mean cor 


tinually proportional numbers as fall them, 
| fo many al "102 4» continually proportion.  n1ambers 
' ſþall fall between two other numbers E, F,. which 


» bavetbe ſame proportion with them. ( L, M.) _ _ 


« Take G, H;1,K, the leaſt in the pro- 
rtion of AtoC; Þ of equality ſhall G.K:: 

-Be::E,F. But G andK %are”prime to 
one another. '_ © Wherefore G meaſures. E. as 


| often'as K"does F.': Let H meafure L, and I 
" likewiſe M by the fame numher.. f therefore 


E, L, M, F are'in ſuch proportion as G, H,1, K, 
that's, asA,B,C, D. Which was to be de- 
monſtrated. X 


PROP. 1x. 


ing If two numbers | 
E,2+.. F,3» . A, B be prime 10 one 

G,4. Hz6.' 1,9. - 92> #other, and mean 

A,$. C,12. D,18. Bag. mimbers in continudl 

proportion C, D fall 

between them; 5 many mean numbers in continual 

proportion as fall between them, ſo many means alſo 

(E,G; and F,1) foall fall in continual propor- 
tion between either of them and g upity. - 

It is evident, that 1,E, G, A, and'1, F,T,B, 

are=—,and as many as A,C,D, B. namely, by 


the 4. Coroll, 2.8. Which was to bedemor- - 
ſtrated. —Y =_ 7 


PROP, 


Bucky! Elem, nts. 169 


Ge P,' PR <5 yo | / 
"| £3. O K,19; B27. If between 1wo 
[ E,4+ DEF,6. Gzg. yumbers A,B, and 
p D,2, MA .* pot ecenes COn- 
I ly proportional | 
oh hes {E.D, and F,G,) 
coniung} pro- * 
of them and 4 unite, ſo 
lou yy in conbinud} proportion be- 
EIS DF;G, and A, D (1) DG (K) 
Wax CLED 0. 


\y 


'  A3d - Bio  Betmacen, two {aro 
Aqz4. x 16. 'Bqg- maintbers Aqs By, there. 
Wy kr, rfuaa Fat 
ber A B : qnd the |; Aq tothe [q A The 
double proportion "hit oo the flo A 


B. 

a It is manifeſt that Aq, AB; Bq,. are = 3 217.7. 
on if © and*<onfeqyently/allo $9 Fdoubly Which * 19-47-5+ 
xp” was to be demonſtrated. 


nl | PAO P. All, 

alſo  ABa.49. Bc.b4. Between two 

wag | RE cube numbers., 
29 ABI2\ Bold. de Bethe av 

[,B, F790 $0648 

»D/ Wl tional ag AIP, ABq? Ee the. cubic 24) 


the cube Bc in treble pro ns bi of that in'which tbe 
ſider iy 10 the fide B. : 


*.For 


170 
n2.8. 


drodef.5. proportion of A'to B; Þ andtherefore p_ = 


other members % Ac, Bc, Cc, + aiſl 
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a For Ac, AqP, ABq, Bc, are-in mw 


B 
trebly. Which was to be demonſtrated. - - 


PROP. lth 
A, 2+ B, 4+ C, 8. 


4. AB,8. By, 16. BC, 32, .Cq,64. 
AC, C. Fs ba. ABq,3z.Bc,64.BqC,i2 eBCq,a56., 6514 


- - 


=— 


*. 


” If there be numbers in continual proportion bow 


many ſoever, A, B,C; and cutry of them multi- 

pling it ſelf ones certain numbers, the num- 

bers produced of them Aq, Bq >; foal be pro- 

portional : And if the numbers firft gruen AzB,C, 

multiplying thetr hand or) 7s | oduce 
foul To 

this ſhall ever hays 

Iremes. 

For Aq, AB, Bq, _y Cq aare ==; b harm 
fore of equality Aq. Eq : : Bq.Cq. Which was 
to be nnd. 

OO c, AqB, ABq, Bc, Bqc, . CC, on 
=; Þ therefore likewiſe By © Bogu Ac.B 

the: Cc. Which was to be Ea, « 


'P ROP. XIF. 


Aq, 4+ AB, 12, me If -@ ſquare number 
A, 2»  Aq wee eb nay 


fo of the oye (A) ſhall meaſure the 

(B:) end if the fide of one ſquare Hmeiſurethe 
fde of another B, tbe ſquare Aq ſhall likewiſe mea- 
Jure jbe quare he 


—_ 


- 
- 
p 


Euclid” Elements. 


-"'I "Zypotbeſfs.* For 'Aq . AB*:: AB.'Bq; 
therefore Going by the Hypotheſis Aq = 
ſures Bq, Þit ſhall meaſure alſo AB. But Aq. 
AB :: A.B; <'therefore alſo A meaſures B. 
Which was to be demonſtrated. - 

2. Hypotheſis. A meaſures B; © therefore 
Aq ſhall as well meaſure AB, © as AB mea- 
ſures Bq; 4 and conſequently Aq meaſures Bq. 
Which was to be demonſtrated, 


PROP, XY. 
. +; Ap B, 6 | If 4a cube 
Ac,$. AqB,24. ABq,72. Bc;21 6. mumber AC 
JWIN8228 |  meaſureacubs 


wihmber Be, then the ſide of the one (A) ſhall mea- 
ſure the: fide of 1he other (B:) And | An 2 
of ane cube Ac meaſure the ſide B of the other BC, 
alſo the cube Ac ſhall meaſure the cube Br. 

I. Hypotbeſss. For Ac, AqB, ABq, Bc * are 
—3 therefore Ac, Þ meaſuring the extream 
Bc, ſhall alſo © mzaſure the ſecond AqB. But 
Ac.AqB:: A.B; « therefore A ſhall alſo mea» 
fure'B. h - 

2. Hypotb:fes. A meaſures B; © therefore 
Ac meafures AqB, which alſo meaſures ABq; 
and that Bc; * therefore Ac ſhall meaſure Ec. 
Which was to be demonſtrated. 


Az4> By,g. If a ſquare number Aq do not 
Aq,16, Bq,v81, meaſure 4 ſquare number Bq, 

neither ſha! the ſide of the one 
A meaſure the fide of the othr B: And if A the 
ſide of the one [quare Aq do not meaſure B the ſide 
of the other Bq, neitþer ſhall the ſquare Ag mee/ure 
the ſquare Bq. I 2 I. Hypo- 


71 
22.0110, 
d 7.8 


e 20. d:f 7. 


d I I, 4Xk:.;, » 


(» 


*o1.def7. 


o I'7+ 7o 
b 11.5. 
6 Ioedef.5. 


T he Eighth Book of 


i. + Faxaf a thath mea- 
ſures lens an thay Place By As 


gainlt the Hy theſis, #gett 
-2, Hypatheſs. | Ag to: meae 
ſure Bq, * then Wale. « m8aſlute 8. 
Contrary to the | key rIG! ow 
?P KO.h. Wh > | | 
A,2. B,3. If a cube mumber Ac do 
AC, EC, 27. - nojmegſuxe a cube number Bc, 
neither ſhall tbe ſide of one A, 
yeuy the (6 wg the qtber. B: And ife Agbe (6 de 
ef onecube Ac douot mealure. of>the 6hat 
Bc, neither ſhall the cube Ac nee cube Bc. 
L. Hypubeſis, Let A 


ſhallmeaſure Bc; ag 
beſis. Let vie 


P R. OP. XYUIL 


C,6. Dy, 2 Between two like plans 
CD, I 2+ namber s CD end FE there 
E,9g- F,3. DE, 18, 4 one, mean. proportional 
EF, 27. number DE : Aud rhe plane 
CD: « tothe plane EF. in 
double proportion of that which the ſide C bath 19 
the homolegous (ode ( or of - like 3s 24.50 ) EB. 
Being * oh the Hypotheſis C.D :: E.F; 
therefore by inverſion C.E::D.F.. But C; B 
:: CD.DE; *and D.F:: DE.EF; Þ there. 
Nat CD.DE:: DE.EF. © Wherefore the pro- 
portion of CD to-EF.is double to. that of CD 
to DE, that is, to the. JETT CtoE, 
&rDtoF, 
Gorol- 


'Euchd's Elements: ry 
Corollarium, 


Henge it is apparent,” That -between two 
like. plane, numbers there falls one mean pro- 


porionel: 4n the proportion of the homologous 
des. 


P80 P; IX. | 
CDE430. DEF, 60. FGE, 120. FGH, 240. 
(CD; 6: DF, 12. FG, 24. 
&,% __- E; 5+ F,4- G, 6, H, 10s 


-- Potibeon Fwo like 'folid minbers CDE, FG #, 
there: 826 "wo Ted Racing nuprbers DF: 


—_— ww 5 LO — 


| AG. ua... 


##. ele proporrion of that which the bom | 
fode C bas 10 the rk renfrrgs ; 

Whereas by the * H ere C.D: :F.&: eardef.9 
and D.E: GM; ; ry a by inverſion * 1257» 
ſhall C,F::D.G::*E.H, But CD.DF >; : es, 


:GFad DF. FG d:iD:G; © wherefors0 D. : LI-5c 
\H&-22:DE4 FG :: E . Hz 4 all GE FOR, d 17:7» 

4DFB: : DFE.FGE :: EH: 

recdetween CDE, FGH, fall two mean OY 

Propottionals DFE, FGE« * Artd 0 it. is YolY s. 
plain that the pro __ of CDE to FGM is 
creble; wo! thatþf ts DFE, or © t0 F- 
ychi*a5 eo be demotifhated, | 


 Cnvlirkct, 
Het6by-1t is marifet, That Between tito: 
| Itkerſolitnuhbrs there Falf two rhean propor- 
thedalb tgj ths Pfopdrtioit of the Homologons 


DINE 2 I 3 P ROP. 


4 


The Eighth Book of 


PROP. XX. 


A, 12. - Cy 18, B, 27s W between iwo 1111t- 
D, 2» E, 3+ F,6.G,g. bers A, B, there fall 
| one mean proportional 
number C ; thoſe numbers A,B, are like plane 

numbers, ; 
23% 74 a Take D andE the lealt in the proportion 
' of AtoC, or C toB; then D meaſures A 
equally as E does C, viz. by the fame number 
d21.79. FE; ÞalloD equally meaſures C, as E does B, 
< yy. 4x.7. Vit. by the ſame number G; '.< Therefore 
& 16.def.7. DF=A, and EG=B; $ and conſequently 
A and B are plane numbers.” But: becauſe 
e19.79 EF< = C<==DG, < ſhall D:E::'F;G; and 
f 21def-7e alternately D.F::E.G. ' f Therefore the 

: plane numbers A and B are allo likec * 
was to be demonſtrated. 


PROP. XXL. 


A, 16, CG 24. D, 36s Pz 54« ; - If betwe#n 

. Ey,4. F,6. G,g,. | -- - two. manibets 

H,2, P,2. M4. K,3.L,3,N,6. A;B, theref4l 

| 10 mean pro- 

TS portional numbers C, D; thoſe numbers A, By ate 
: like ſolid numbers, 4 DET 
+2, _- © Take E,F,G, theleaſt in the propor- 

b 20, 8 tionof AtoCQ; dthenEand Gare like plane 

numbers: Let the fides of this be H and P, 

e 21,def.7. and of that K and L;"< therefore H.K ::P.L 

dcor.18.8. ::9E.F. But E, F, G, do < equally meaſure 

Elo Jo +7 A, C,D, vit-- by the ſame- number 'M 3\and 

likewiſe the ſaid numbers E, F,G;:do equally 

. meaſure the numbers C, D, B,vig; by: the fame 

* 9+ 6X-7- number N. * Therefore A = EM = HPM, 

pg _s, f and 


| Euclid's Ekmexts. 'I75 
fandB=GN= KIN; #and ſo 8 AandB e17.def.z 
are ſolid numbers. Put for that Cf = FM, hÞ 15.79. 
and DF =FN,; therefore ſhall M.N h.-: FM. x 7.5. 
ENk&::C.DIL;:E.F::H.K::P.L; 2 where- 1 conſtr. 
fore A and B are like. ſolid numbers. Which =21.def.7. 
was to be demonſtrated. 


Lemma. 


AE, BF, CG, DH, If proportional numbers 
A, B, C, D, A,B,C, D meaſure propor- 
E, F, G, H. tioxalmumbers AE, BF,CG, 

DH by the numbers E,F,G, 
H, theſe numbers (E,F,G, H ſhall be proper- 
tional, 

For being AEDH * = FFCG, * and AD - me 
E=EC, b thence will LENS © that © 9g. 4x-7s 
3s, EH=FG. 2 Therefore E.F:: G.,H. Which 
was to'be demenſtrated. 


Corollarium. 
Hence FI=2 x T dFof1.B:: B, Bq, 415-def-7+ 


L B -Bq i; 
.v 'A::zA.,Aq: — , Bi: =, «Pre» 
dand1.A::A 1: B AA e lem. prec 
Pq 'B 
qd — — — — 
: —_ er" x T In like manner 


B- Bc 
Ie * Ke Ae And ſoof the reſt, 


116 The Eighth Book of 


PROP, SNXXIL 


Agq,:B;.C. If three numbers. Aq, B, C be cOR- 
4z $, 16 —_ proportional, end the fir 4q 
a ſquare, tbe thixd C ſhall alſo be 4 
| ſquare. 
2 20. 7o For nts - Aq C* =Bq, dthenceis C= 
b 7. 4X7. Tq B 
* cor.of the —=Q.- Eut it is plain that —* is a 
lem. prece Aq A” A : 
s byp. and4 number, ©becanfe - —otC is anumber, There- 


b_% fore if three, &C, 
PROP. XXII, 


Ac, P, C, D DD. If four numbers A,B, C,D 
, 12, ruby be cominually proportional, and 
we Prof them A8.acnbs, this 
fourth 8ifo Bfbaltbe acubs:;: 
a 19s 7+ pig: becauſe AcD # =BC, Þ therefore D = 
b BC 
: xg e Fc eD = Ct; that i is, ( becauſe ACC = 4 


Ys on We b thence c=) D= - x eT & 


*15.8.  F-0=C: => -Butitls eridennias is 


' - a number, becauſe E or D is fuppoſed a-num- 
ber. Therefore if four aumbers, &6 


PROP, 


Mth®- LY 


er, ©,C 6: 


540.9 41 Tug 2th; 


FRY: Hh, Ya two numbers A; B, Fn 
Cit. EB a os proportion one 10 
( another; that 4 ſquare num-- 

ber C u t0 4 ſquare” iltlber D, and the fir A be- 


; mode the ſecond alſq B ſhall be & ſquare 


* ap! bet alfa *8. 8. - 
aid B having, the-ſame 211. $. 
proportion, # as one m=_ Loney  b byp. 


erefore Þ beilf A is a ſquare. number, <B c 22,8; 
of Rath Tha ure ne Which was to. 


a [, 


Corollarias- 
T4 Hence, if Mere be twolike numbers AB, . 


PP. ww 


Aq.C9.-. 


Fro he 
ou of any oo gapber to any other not: 
uare Uuare canner bly Bedeclar in two ſquare. 
Ws 1t cannot.Þ Q£Qs: Lay 


' _. 
| #R62. 75 


Ct uh; 44; 8416." | SETLIT: 
A,%; 12. 18 B,29. B, be in the ſame pro- 

tion one 10 another, , 
that « cube number C is t0' a cube _— D, the 
14 them 4 being a cubs number, the ſecond B 
% Reiſe be « cube number, 


- 


I: 5. a Between 


G (AB +B:; C.D;) and the. firit AB be a 
ſe RO og alſo CD ſhall-be a ſquare. -. 
For 'A 


177 


*120©9 18, 


it appears, That: the pro- 8. 


*12.1919. 


2 Between the cube numbers C and D, band 


ſo between A. and B hayi che ſame propor- 

tion, fall two" mean yore ofrconab - there» ; 
fore © becauſe A is a cu LB be acute 4 
allo. Which was to be demo! | 


Corollariaz _ THEES. oy ! 
y 5.8 


r. Henee, if there be: two Kanbhrs 3 


DEF (A.B:: D.E, and B,C:: E,F;)-8 
the firſt ABC be a cube, the ſegond BF thay 
ON% 


be a cube alſo, j 
* For-ABC. DEF: : AC.Dc;. 
2. It is perſpicuous from-hence, That the 

proportion-ef any cube number to any othep. 

number not a cube cannot Þe found in two 
cube numbers. 


P'R O P.. XIPL .. | 
| Like EORY FI 


A220. C301 B45. are in the ſame proportion 


Dy4+ E,6. F,y- | oneto another, that a ſquare 
. number -jn..20-4 ES 
numbey, | 

| Between/A and B * "falls one mean” pro J 
tional number C;; b*take three numbers TIF 
the leaſt =—— in the roportion of "A be < the 
extremes D, F, * ſhall te Gare numbers, 


-— of _— A.Be: therefore 
.B::Q.Q Which was TE _ 
Rated: 


A 


, v8 2% USL Ut 
RC 


. AK9 Be 


Euclid's Elements. T79 
—_—  , - 


A, 16, C, 24. D, 36., B, $4 Likeſolidnum- 
E, 8. F,12. G;18. H,27. bers A,B, are in 

tbe ſame propor- 
tiey 0ne_t0 another, that « cube number. is in t0 4 
pu. 3 tos | | | 


i 4 « fas 


» Between A and B fall two mean propor-* * xg. 8. 
7 tional numbers, namely, C and D: Þ Take b2,g, 
] four numbers E, F, G, H-the leaſt == in the 
| proportion of A to C; Þ the extremes E, H, 
are cube numbers. ButA.Be<::E,H::C.C. c 14.5, 
Which was tobe demonſtrated. 


Won. tn Scholtsa: 


1» From hence is inferred, that no numbers geepryimi 
in proportion ſuperparticular , ſaperbipar- 
tient, or double, or any other manifold pro» 
portion noÞ denominated from a ſquare num- 
| ber, are like plane numbers, 
| . B Likewiſe, that neither any two prime 
numbers, nor any two numbers prime one to 
another, not being ſquares, can be like plane 
P mambers. | 
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TO - EE 
Fuclid's Elements. 


—— 


L _—— —_ 


'P 'R- 0+ BP. b+ 


A,6. B54, 
Ag, 36» 108». AB-324 . 


AB, tbemam« 


- one auather, produce anumber AB, 
' "ber produced 4 B ſhall bea-ſyuere wmbrers: 
For A.B=:: Aq-: AB; w 
fince one mean proportional Þ falls bes: 
tween A-and B, < likewiſe one mean propor 
tional number {hall fall between aq and AB; 
Therefore being the firlt Aq is a fquare num+ 
ber, 4.the -glird. Ab&.thall bea.ſquare number 
too... Which was to be demonſtrated. 
Or: thus. Leta b, cd, belike plane num- 
bers; namely, a.b::c.d; * therefore ad = 
. bc: and ſo likewiſeabcd, oradbcr =—=ad 


fs > 0 Q: al. «, 


+ + 2 ps wn. 


+ £3 


mm wy 


Ay 6, BySt+:  - I; $90; SUMMER 
M36 mp) gs x 
_ HT 4 ſquare number Ab, 

e manbers AB are like, ph _—_— 
| For A.B=:: Aq AB; i: IN, being bee * 17.7; 
tween Aq, AB, Þ there falls one mean.propor- Þ 11.8, 
tional number z-< likewiſe: one mean ihall fall < 8.3. 
between A and B: «therefore A-and B are 420, 8: 
like planes.' Which was to bademonfiraged.. 


P.R 0.2, IN. 


A, 2.. Ac,.$.. Acc, 64: * lo. ar drg—; Ae 
dn 7 C,. the nrenber produced-Aec ſhall | 
«2 cube nuntber. Ib 236 rad 2.88 
For, 1A-*:: A.Aq.V:; Aq. Ac; therefore: a 15-4ef.7 1 
between.,x and- Ac fall twe mean proportio- b 15, 7, 
nals. But I.Ac®:: Ac.Acc; © therefore be- <g, g, 
tween Ac and-Acc, fall alſo two mean propor- 
tionals : And ſo:by copſequence ſeeing Ac is 422, 8, 
a cube, 4 a {hall be a cube alſo. Which was- | 
to bexlemouſttated, 1-57 oo 
Orthus; - Iv, Ac) multiplyed info it ſelf 
"4 *-wlts (Acc;) this is2a..cube, whole, 
E 1$- ads. | 


'Þ $.0.P4 1. BB 
Ac;$.. B27. wo / denbe number As oo? 


cc, 64. AC, Bc, 216. multiplying acube num- 
| ber Bc produce a uumber 


che tha produced number AcBc ſrallbe & cube. 
For 


o I'7. Jo 
b12.$ 
6 $.8. 


C23. $ 


abs 


For Ac.Bc *:;; Acc. Acgc. But between Ac 
and Bc Þ two mean pro I numbers fall; 
c therefore there _ fall as many between. Acc 
and” AcBc. So that whereas Acc is a cube 
number; '4* AcBc {hall be ſuch atfo, Which 
was to be demonſtrated, | 
Or thus; AcBc = aaabbb (ababab) =C: 


P'ROP. Y. 


«Ar, 8, B, 27« If 4 cube mmber At 


*197. 7s 
b12.8% 
c 8, 8. 

0-23: 8, 


»byp. 
b 19.def.7s 
2 5:9 


Acc, 64. AcB,216. multiplying a number B 

4 cube number 
49 , . the number multiplied B ſhall alſo be s 
enbe. 

For Acc.AcB **:: Ac.B, But between Acc 
and AcB > fall. two: mean- proportionals ; 
c therefore allo as many ſhall fall een Ac 
and B; whence Ac being a cube number, 4 B 
ſhall be a cube number too, Which was to be 
demonſtrated. 


A,$. Aq, 64. Ac,5I2- * If 4 mumber A' 
multiplying it ſelf 


produce 4 cube Aq, that number At ſelf us © 


cube. 

For becauſe Aq ® is a cube, and AqA (Ac) 
balſo a cube; therefore -< ſhaH A be a cube. 
Which was to be demonſtrated, 


PROP: 


SO +* A  -« a RQRJziw@ \ﬀ\þX9 ua” #2 < eS$e 


__— "Eleohents, i 


_—_ = 1b e:5D 

BRO! P.. pu: | 
46 B, Ls ;. AB, 66, Ry Fampaſel wi 
| D,2. Bj _ ber A multiphyin any 


myumber B, produce 4 
* = number AB, the number produced AB (ball be 8 
laaumber,: 


" Being Ai acompoſed. number, 3 ſome other a 1 3.def.7? 


| D meaſures it, conceive by E; » there- þ g/ 
___ == DE;-< whence DEB = AB is a ſolid 


2 

B 

” x 2 R. 0 Pe. FIlk 

fe 

C 

; ni b64 thao duanler vine pro 


C if f9r4ional bow many. ſocuer (1,4, 4 543; a*5c) 
B Bl the ad nmterss from 4 unite 4 * is a ſquare num 
eB ber; and ſo are all forward, _ one between 
(4+; 85, a*, ec) _ = ih 4” 1 4 cube 
number; and ſo are all "tang: two be» 
ee an (4% 49, 65c ': The ſtvewb-alſo #5 
b cube: nymber end «ſquare; ard” ſo are uf 
A'R forward, leaving froo beeween-( 4 F438) 
if For 1-4* =Q.a.andia*= 2a2=Q. 
«a aa,and; a'5.== aagaaa== Q:aa2z Ke: 
7 2-.4* =aaa=C:a.anda * = azaaan=" 


') | Can. and aaaaaaaaa== C.aaa; 8 1» 
Go 3+ a. =aaa2aa =C. 29D Gi is there: 
fo aft. — 


ding ito EuelM -Becauls +, g'a 7: a7; ” » yp, 


" 25=Q: ad therefors ſee 
Ay ACC STS <'the- 
aumber; and olikewite a, He 

ARS bocaiife x. a ®;:a%,a0%5: thereforb _ 


nn 


Þ 20. 7e 
third! a* fhall'$ eq $20: q: 


tek. 
Which was.to be demonſtrated. " VET 


394 


$20.7. 


123.8, 


222, ?, 
b22. 0. 


© 20, 7 
T2.9+ 
© 29.8, 


6 
.( % hs 


' 473, &6,,) and-$he miner” fv 


a3b=a*xa=C: : 2. d therefore the fourth 
from a *, namygly, a 5; ſhalſbSlikewiſe a cube, 


&c. and "conſequently a® is __ r cahe and a 
_ fquare number, &c. NB 4 


PRO P, Ix. 


1.2,4-22,16.a3, 64.24, 266, &cs" 
Io2g8e a * rt 12-46, LAY: + 


bow many" ſoever conthurall: 


= 


ages 
be a ſquare; then all the reft, a*, AA peg 6 
ſhall be ſquares 1005". BuFif* the uumber next the 
unite (4) be 4 cube, then all tbe following num- 
bers.a*,a 4*; &ca Jhtbe: e eubembmbevy. + 
' Is. Hypotheſss, For a *, a4; a6,.&c., are 
ſquare numbers; by thÞ: piecetiend Prog. Alſo 
being:a is: talen to ;hern: "a 
the thicda3 (hall bb a: ſquare; and Brewite. 
a5,.a ”,&C.:.and fo af.” |, \ 
2+ #7ypotbe firs 'Sivtakeattobd's cibe, bthere- 
fore. aF,-a7,-a * arecubessbut qu we? 
a3; af af ge are cubes. Laſtly 
I. 44: J\ at. © Aware 
Byt cube; ynulti plyed: :intoit; $ED p ny 
a &ube; therefore a *is.x.@ibe; © #nd Ne 
quently the #Foperth from:Itsa's; -aridf inf Hee 
manner:a%—a**,&c.  aterubes; thefefore 
= Whichwasto.bd cemomtaaney/---- \ + 
; Negpdenytpe ahore Alcard6tn0h.: lob 5 be 
ide of fhe ſquare number a anf te 
.4YuaZfa Gd will be! other 
7) thus). tabla b&; © 6;-D © (6 Gy 
txthatal thel@\nuilters are Fhtark Farid 
"SD ber thus =" pare Q; a, 


In 


ſeries 


ACA and by. 


chd's Elements. 


In like manner, if b be the fide of cube 
a, the ſeries may be expreſſed thus, b?, bs, 
bd”, b*2, _ 'or C: b,0:b /b3, C:b7; c be, 
&c, x -þ 

7 K 0 P. *£ 
1,214% a7%,a% a7 a5. Jj from «4 unite 
I, 2, 4, 8, 16, 32, 64. there be numbers how 
many ſoever continu- 
ally proportzonsl (1444 2.45; ©0.) ard the 
number next tho unite (a) be not a ſquare number, 
thou js none of ere f following a ſquare wumber, 
excepting a * vbenbird from the unite, and ſo all fot 
word lea one between (48 +64, 4 6) 
a 6 robith 3s next ike 3 

1 pps ach ae neither « any othey of the follo 


py, þ ng, the fonrth fron j 
udite, and ſo all Forw letving two betwaed, 


45, 4?, & beſ &c, * NY 

I. Hypotbeſss. For. if it; ke poſlible, let a * be 
a ſquare nuribet] therefore becauſe aA ® &: 
verſions 3 2 +1: a*.cayand 


alſo a ? aud a* Þ fquare 
2 * a ſquare 3. ere al likewiſe a 
wm ry 4 "be'a enbe ; 


ſquare: hehe br to: the fly 
ro :2.4 7, and in- 


ypothep - - F it way 
bein do _ ity a * 

: ol ado being a * and 
Ny, a 3 a cube, < there- 


verſely a *.a*a3a 3 4 

a*are cthes, andt 

oo. a ſhall be a be alſo; 3 Agginlk the Ly po- 
8 


by . . . 
2 . 
: y 
0 . , % # P. | X 
þ| : « *% Z 1 s k ” » & 
4 k 4 ws . 4%» - 
X . " F | 4 " 
\ * +! » e. TC © ®*v7 © x? þ 4 ; 
v bd @ #8 + »d ” ww © _ _ " " o , 


= 


$5 


. » a byp, 
rs,. and the firſt Þ ſuppoſ. 


8. 9s 
© 24. $. 


424. 7- 
© 25. Go 


186 


8 6.4x.749 


20. def. 
d 14. 7+ 


The N, inth Book of | 
PROP. XL 


1«2,a*, 3,a*,af,a% = If there be wnm- 
I, 3,9, 27, $1, 243, 729-. bers bow many ſ0- 

ever in continual 
proportion from 4 unite (1,4,47, 47, (5c.) . the 
Teſs meaſmreth the grearer by ſome one of them tÞat 
are amongſt the proportional numbers. 


. aa 
Fecauſe 1.2 ::Aa.aa; * therefore—== a — 


ft — Alfo becauſe 1.2ab::a.aaa; * therefore 
| a + k -© 

—=aa= =, &. Laſtly, becauſe 

1.47 d;:a.a5; therefore oak 

> *oGo@77. gr TÞ 


Kc, 
| Corolariunts. 
Hence, if a mimber that meaſures any one 
ef proportional numbers, be not one of the 
ſaid numbers, neither ſhall the number by 


which it meaſures the ſaid proportional 
bers, be one of them. . | "0 


PRO 2. all. 
DIY 


"T,4, 4 * a7, a+. . If there be numbers 
1,6, wo 216«, I296. — ſoever in COR- 
3» | ! 4 
wore we 

« what 


unite (1,4,4*,4 
prime numbers B meaſure the left a7, 
the ſame 
which follows next after the unite. 


(B) ſhall alſo meaſure the number (4) 


k 
»” 


is 


£5 


Pudlid's "Elervents, = 18 
: If you ſay B-does not meaſure a, ® then R 2.2L 7. 
is prime'to' a; dand alſo B is priine toa*; Þ.27. 7. 


« and; ſo conſequently to'a *, which it. js ſup- * 26.7% — 
- Þl poſed pe Ia Which'i Is abſurd, S554 Bp 


1] "alt 1 Jt 3 CorlRaites | | < 

- | | 

4 Therefore every Yrime Sade; "tat mea- I. 
ſures the laſt, does alſo meaſure all thoſe other | 
numbers that precede the laſt, 


= |. 24-If any. number not mexſuring that next 
to the nnite,. does yeÞmeaſure'the laft; Tt is 
ea P number. 

f the fviniber net, tothe unite be a 
rlids; no one yon? number ſhall meaſure 
h :thÞJafi.: A : 

PP PROP, XI. Te? 

3 atk 3 a+ Vf from 4 unite be 

I» 3s 253, yl, © = 1 \audbers in cominual 
Poo: - 'F-o Ho": ,.090 portion bow many ſ0- a 

ae rack. 6836 (2; ye go | 

pay ennite:(8)"4 en Xt e529 
#0- 9they meaſure the greateſ# number, but thoſe | 

' which are aworgfh the [aid-proportional numbers. 

..\ If ,itbe les let: tome.other E meaſure 

"a+, vit. 'F; a then F ſhall be.ſomeWher 2 cor. 11.9» 
befide a, a*, a3. But becauſe E meaſuring Þ 2.c0r.12» 
a *, does not meaſure @, Þ therefore E ſhall g. 

rr be a compoſed number, < and ſome prime © 33. 7. 

+- number meaſure itz" which does-conſequently « 1 1.4x.7: 

4 meaſure a#,tand f@.isn0 other than a; there- © 3.cor. 12+ 

+) - fore a meaſures Ec.\; $0 alſo may F be ſhewn 9 N 

4, 

4) 


Pl 


' FX © 


. ta be.a compoſed nutaber,: meaſuring'a*, and 
fothat Txt ures F,- Therefore feeingnrf = f 9. 4X7. 
Li le $8 ſhall a.E::F.a*, Conſe- £ 59. 7. 
quently, 


1.38 The Nanth Bad of: 


k 20.def.7. ently, whereas a meaſures B, hlikewiſe FL 
all equally meaſure. a 3, viz. by: the an 

& oÞo 11h. nuttiher G, 7 Nor all G be a, ora *; : 
fore, ts hefore, G.18 a compoſed —L- - 

a meaſures it. Wherefore being that FG f = 

a* —a*xaesſhallaiF5;G.a® ; and ſo be 


xr yo A meaſures F, Þ G ſhall equally meaſure | 


a *,vi2.- by the ſame nymber 3, k which isnot 
V 23.def.7. a. There ore bei 


®20def.7. H.4:ta.G; and. 
before). H- alſo 
prime number. . 


i +8, xt PR 
| « w 


& p vT 219744 on 

PEO Rs ng. certain prime. 
A430. B, C, D, do meaſure the Jes 
B,2. C3» D,$4 . number ,py80ther prime num- 
F ber E ſhall meaſure the ſame; 


« beſ6de weſe CRC 
ſy. 


TY * 6 F 3674 pitt, kt p=Þ;" dos. 


b 32. 7. = KFy b therefore very \of hep he c 
; | D meaſutesone of thee BF; abt, 
which is taket to bet. OS % 
which is lefs'than 27 Ay evityaye0-the 
, -Vixgothefs.- | '' att ch 
6 0otiit oor. 363=9 20:1 to >» 6 Ib 
Ns »Þ RO PU Wc £901) "i 
y $4: 369 B 
Aoge By12.: , mh FU AORGs 0H 
DoF E; 4. - wie 


Ss © 


Raetitts \Bvemenrs. 1th 
Aol erent =D ES ba. 4 


6 and B-== 


S822 0 || 2 @-= 


/ ker Afyr 

—rock 

Laſtl yrs. 

tall alſo be ime ti TE ILEL 


> Dp BC, IIS ſo 1 
\ —ppp was to be demon- 
S wh KILN $5; Fe lk 
mart wi yd pa on gn A 3 


. % "7 w . 
& 


' > 
— 


TH 


4 tmp nutybers 4, B, Eg 
ine 10 one enorber, the [e- 
01d og: a) 7 MherE, wibe Sf di 


rf» ye afitm AB :: B.C; then'whereas A 
and: e the Jould 5m: their: proportion; A- 
tha meaſuſe B as many. times as B does C'; 

but A © meaſures it ſelf alſo; therefore A-and B 


arenot prime to one another, agatnſt the Hy- 
pothelis, 


TE IS 


If there 

A, 8. Bi 124 C; 19 'D; 27: Pu. - be nymbars 

| A many 
0ever 4u-cominual, proportion A; BR, C, D, and 
the extremes of them 4; Dbe j1 inc oneto enorer 


£90 The-Ninth Book of 
the lag D foul y0t beta ap Per Na Mz P 


+." , thefrf A wt the ſecond 
re LEP B::D.E; NE A alternately A. dll ! 
yp B-ars -®the 


bn, 7 :B.E: therefare- ſeeing 


bo leaſt in their PE the =S b lamina 

M . def.n, SA wile 10S num- 

rife bt; dau A hal : Ln 1d wy | 
Fa | Short L, Eon, i. Wh | 


FRO TY _ y 


Ab B, 6, SS roner 


- " & } . 


f Ag 305 # ' - h- 


"HY 


Eg. dx. 7 If / A meaſure K, = any number oa "he 
b20o. 7% AC= Th from whence ® it-is nifeſt that 
; A.B::B.C "Which was to be demonſtrz- 
. ted. | "#4 

A,6. By 4+ Bq, 16. . , But if A'd6 not rilez- 

ure Fg, there, not 

be any third proportional. "For ſup} WK 

© 7-4X,7. ::B.C;4 then AC —Bg, © and. conſequently 


F= =C; namely, A meaſures Bq.. - Which, js 
againſt the Hypotheſis. H{pbts 


th... os, - Sa 4a  TTDT7HHOq AAc—coc <a CH Þ So & 


PROP. XIX. 


'A,8. B, 12. C,18. D;27. 5, Three numbers 
EC, 216. "bong gruen A,B, 
C, 10 conſiler if 
4 fourth proportional to them D. may be found. 
2 9. £X.7- If A meaſures BC by any'number D, * then 
Þ 2x. 19-7» AD =BC; Þtherefore it appears that Asb 
:: C.D. Which was xequired. 
wah But 


A SB is H9o. 8 


 -Euclid's Elemepre. 


ST Adonot nar _— there can _ 
no fourth proportional &; which may 
be ſhewn as in the precedent Propoſition, 


PROP. XK... 


A,2. By. C, 5. C Pl numbeys may 
Þ. 30. Godow ny Were 


phaſortct of tine 


EDS LN K4S = PEE 


If D-|-1 bea inn ca Plain; if com- 
poſed, > ont fame prove riamber, conceive G, 
ny DA Wch1 is rione, of the three. 
ABC For if. it þe, ſeri it© meaſures the 
1H 2209-the pms away. D, 
ert an 0 meaſure ning unite, 
Which is abſurd. There propounded 
number of prime Ro is increaſed by 
D-+ 1, or at leaſtby G, 


.P R 0, P. XXL "eS: ; 


” 


Dy "HAY th 
A. » +0 'E, #0 0 Bo, oF oo Co .G, »D 20. ; 


If even numbers, bow many ſever.” AB, BC, 
CD, be added together, the whole AD ſhalt be 
even. 

a Take EB=+4 AB, and FC=3.BC,, and 


GD —#CD; bit is, plain that EB-{- FC + ». 


GD—= AD: <« therefore AD is an even num- 
ber. Which wastv be demonſtrated. 


PROP. 


KIWI 1 


%. 


"21 a 


6hef 79 


I'2» Ya0O2 


< 6. def + 


renwaotiey 
7 fly 5 PROF F-70 


A DIDIT FB Em, D, L.E24 | 
y: iuiay ſoever, 18; BE; 
, and their multirudes 


«7. def.7. | 
e76[ 7. Ogre wil vanttt th ENCE” 1 Jun rc T 
eh Et Mt "40d Longer 
J fo g-1 9 
TY EAR Se 1H; 
LOBES was to be q em 
- x I .* 1fodd num- 
FIR B..o::C..E.D15. bers, bow ma- 
es, Wh ; > ſoeyer, 4B 
PG; , CDy be I 
edited -rogetbir; and the multirude of. them be: odd, : 
the whole AD ſhall be odd. . | 
| Yor CD! of the,odd numbers. beingtaken 
away, -t 'number compounded of the others 
122+ 9+ A! STR. al hen; wb CD— 1; -b the 
ber.3.- © whole 3 wherefqre the ans 
JO 7s Si ri wg 0D TORIES 
h was'to he (is : 
e 


PROP. 


Euclid*s Elements. 


PROP. XXIV. 


4 S-..2 If an even number 
lk AocteB ch ooDioCito AB be taken away from 
6' an even number AC, 

| that which remains BC 

4 fbalt be even. 

; For if BD (BC—1) be odd, 2BC (BD 27. def. 7. 
+ 1 ) will þe even. Which was to be demon-  þyp. 
ſtrated. But if you ſay BD 1s even, becauſe 

' BY AB is even, < thence AD will be ſo; * and- « 21.9. 

} & conſequently AC (AD-{ 1 ) will be 0dd,con- 

z | frary tothe Hypotheſis ;- therefore BC is even. 

1 & Which wasto be demonſtrated. | 

4 | 


SS: 2 . If fromanevennun- 
A......D.C...BIO» ber AB, an odd num- 
7 ber AC be taken away, 


the remaining number 
CB ſhall be odd. 
For AC—1 (AD) * iseven; Þ therefore a 7, def. 7, 
DB iseven; © and conſequently CB (DB — 1) Þ 24. g. 
is odd, Which was to be demon{trated. e 9 def. 7+ 


PROP. XXYL 


4 E—9 If from an odd 
A... oCooooce D.Bit. mwumber AB be 14- 
ken away an odd 
wwmber CB, that which remaineth AC ſhall be 
even, | ' 
For AB—1 (AD) and CB—1 (CD) 
2 are even; Þ therefore AD—CD (AC) is 2 7. def. 9. 
even, Which was to be demonſtrated. b 24. 9. 
K P ROP. 


222.9. 


*g1-3+” © whole 2 Bi od, 1 Tin 
ST 


oo 


The wits tee 


11822 ATC 


Y br tf 2 on PRE P. F-0 


LI - 


gout e exit D..L. \E24 


Vt uma, 1 {iT ws. ? #: þ ? \ 


- *S"o - * 


TL” _ j 
. . A 4 
Avunite 
$ \ 4 — : 
umbers, ad TNence rhe 
* * 4 I £2 $ T 
. : '{ 4 4 , 
p & C* ad; F IS) 
1 E x PF Þ 


- C- I -* Tfodd num- 

LN IE, -E.D15. bers, bow ma- 

oe op my ſoeyer, 48, 

Wh BC, CD, be 

eded-vhgerbir; and the multirude of them be- odd, 
the wbole AD ſha] be.odd, 


Yor on! of the.odd numbers. beingtaken | 


away, -t 'number compounded of the others 
AC © is gven. nope — L, -b the 
wherefare the unite 


BAD {ON 
RE war RE 


PROP. 


"tt + © %. bv #47 
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PROP. XXIW. 


4 $+5-.-2 If an eves number 
p Atv By chooDeC IO. AB be taken away from 
6' an even number AC, 
that which remains BC 
" fball be even. 
; For if BD (BC—1) be odd, 2 BC (BD 27. def. 7. 
+ x ) will be even. Which was to be demon- Þ byp. 
ſtrated. But if you ay BD 1s even, becauſe 
"| AB is cyen, < thence AD will be ſo; » and C 21. 9s 
' conſequently AC ( AD -{ 1 ) will be odd,con- 
x i frary tothe Hypotheſis ;- therefore BC is even. 
{ & Which wasto be demonſtrated. | 
a 


Ss #0 . If from anevennum- 

Bos ts BIG BO: ber AB, an odd UW 
v 7 ber AC be taken away, 
C the remaining number 
| CB ſhall be odd. 
; For AC—1 (AD) *iseven; Þ therefore a 7, Jef. 7, 
| DR iseven; © andconſequently CB (DB — 1) Þ 24. g. 
' i is odd. Which was to be demon{trated. e 9, def. 7. 
. PROP. XXYL 
4 +4 If from an odd * 
F oo efron nates D.Bit. mimber AB be 14- 
p 


hen away an odd 
wmber CB, that which remaineth AC ſhall be 
even. | ; 
For AB—1 (AD) and CB—1 (CD) 
2 are even; Þ therefore AD—CD (AC) is 2 7. def. 5. 
even. Which was to be demonſtrated. b 24. 9s 
K PROP. 


The. Ninth Bookof 
P-R OP. XxPILs 


ule bed Bil. Ps Fo os 


5: away an even number 
CB, the _—_— AC 

ſhall be 6dd. 
2 7; defs 5, _ Por AB—T (DB) *._is.eveny, , and 
d24.% _ ſuppoſetl to becxen;., CD: CEA. is) 
c 5, def, 9, GI: i$zevens c therefoge I+ 15/ 
7-defe7 odd. Witchwas:tobe demonirated.. 


P. R0.'P. XXPIls 


A, 3. If an odd number A multiplying an 

B, 4+ even" mmber B produce a number AB, 

AB,i2. the number produced AB ſhall be 

even. 
* byp. end For AB * is compounded-of the odd number! 
15 def.7. Aaken as-many times as a unite is co tained 
21.9 in Baneven number. Þ Therefore AB is an 
even number. 


Scholium, 


In fike manner, if A be an even number; 
AB ſhall be an'tven'number aHſo- 


P'R O P. XATX. 
Az 3« If - au odd number A multiplying an 


- By 5. odd number By produce '4 number. AB, 
AB,15. The number produced AB ſball be odd. 


For- 


ror 2B. rixcom pounded of the oad number 

n. asSa unite is included in A, 

likewife-an-oda' pumber. Þ» Therefore AR is 

' ancodd aminberc” Which was *t0-be demotts 

| Scholium. 

By I'2, (C, 4c 1; Ano4d timber A mea» 

" Zo Jada an even wumber B , 

meeſurer the ſame by an even 

i odd, then becauſe. 

{Ire *Þ al be 09d, againſt 
= nypoteſs, 

B{ts: 06,50 ” 2, An odd putmhber A mea- 

5 ze —.. .  ſufing anodd number B, mee- 


gh the ſame by ax odd mums 


For i C be*aid'ts be even, = then AC, or 
B will be eyen, contrary to the Hypotheſis. 


By15». (C,5, 3. Every number ( A and 
A, 3. C') that meeſures an odd num- 
0 ber, is i ſelf an odd number. 

-Forif-eithitt' A'orC be affirmed to be even, 


B = ſhall be an even number, againſt the Hy- 
potheſis, 


P RO P. XXX. 
(Ct Daz 


B, 24+ 

Af3- 

If. an odd member A meaſure an ever nnmber B, 
ho meaſure the balf of 'it-D« 

K 2 


(E,4, 


a Let 


a 9s 4X.7. 
d 29. 9. 


223.9. 


223. 9, 
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2 byp. 
b 1. ſcbol. 
290 Os 
c Os AX.7+ 
d I. 2. 


« byp. 


f 7 AXes Is 


” pO 4X.,7»+ 


. 3«ſchol. 


25. 9. 
b 30« 9 


2 6, def. 7. 


b 20.def.7. By C, D, * are even, and b 4 


The Ninth Book of 


« Let I be=C; Þ thenCisan even num- 


ber. i let Ebe=4C, then Be = 


CAS =2EAc=— . D: * thepefure BA =D, 
Eand conſequently 2- FI E. Which was to 


be demonſtrated. 


P R OP. XXX, 


A,5. B,S. C, 16, D--- FF On_—_ 

k e prime 19..any 
number B, it ſhall alſo be profes the double- 
thereof C." 

If it be poſſible, let ſome number D mea- 
ſure AandC, * then D meaturla the odd nume 
ber A fhall be odd it ſelf, band {o ſhall mea- 
fure B the half of the even number C; there-' 
fore A and B are not prime one to another, 
Which is againſt the Hypotheſis, - - -. 


Corollarium. 


It follows from hence that an odd number 
which is prime to any number of double pra-' 
greſhion, 1s alſo prime-to all the-numbers of 
that progreſſion. 


PROP. XXXIl. 


I. A,2. B,4. C,8$. D, 16. All numbers A, 
By C, D, ce 
in double progreſſion from the Linary are evenly 
even only. 

It is evident that all theſe numbers tA, 
==, namely, 'in 
a 
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a double proportion; © and ſs every leſs mea- © 12. 9. 


ſnares the greater by ſome one of them. Where- 4 8. def. 7. 


fore all are evenly even. But for that A is a 
prime number, © ne number beſide theſe ſhall 
meafure any of them. Therefore they are evenly 
even only. Which was to be demenitrated. 


FAS F AZZ 
A,30. B,15. 


If of a number A, the balf B be 
D---E-- 


0dd, the ſame A js evenly odd only. 
 * BeinganoddnumberB 3 mea- 
ſures A by two an even number; Þ therefore B 
1s eyenly odd, If you affirm it to be eyenly even, 
e then ſome even number D meaſures it by an 
evennufmber E; whence 2B4 — A* = DE: 
* wherefore2.E::D.B; and therefore as 2 f 
meaſures the eyen number E, « ſo Dan even 
number meaſuresB an odd. Which is impol- 
ſible. 

PROP. XXXIF. 

If an even number A be neither dou- 
bled from two, nor have its balf part 
odd, it is both evenly even and evenly odd. 

It is undoubtable, that A is evenly even, be- 
cauſe the half of it is not odd.” But becauſe, 
if A be divided into two equal parts, and ſo 
continuing the bipartition,. we ſhall at Jength 
light upon ſome 2 odd number ( not npon the 
number two, becauſe A is not ſuppoſed to be 
doubled upward from two) which ſhall mea- 
ſure A by an even number ; ( for Þ otherwiſe 
* Ait ſelf ſhould be odd, againſt the Hypothe- 
: is): Therefore A'is alſo evenly odd. Which 
 wasto be demonſtrated. 


A, 24+ 


PROP. 


E 13+ 9» 
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2 byp. 
d 17+ $0 


ce 12.5. 
C2. 4X. I 


* IG» 5+ 


P KO #Þ. AXXAF. 
Wood 8 
rl '8 
B. . * »F EEEEES” 0G I'2» 
Ee doowcanscs 18, 
9 .6 o 
| - FOONSAP- PG — ANUAGY EVJOX Ko oocos N 27» 


If there be numbers in continual proporiion 
many ſoever, A, BG, i RO and the ve tow 


e h , 4nd 
_—_— rehen = c Fa 43 1/5 
cond 5 10 the fir, (4 hat of the 
» 4g So #l tt e numbers rk 


From-DN take NL=—=BG 
Becgulld DN . C {HN) #: 6 Us 

LN (BG). ATC kN) of 0 
ho each, ſhall DH.HN :: HL. LN 
KN; © wherefore DK. C +-BG I TT 


(4BF).KN (A) Which wis to be demon= 
ſtrated. 
Corollarium. 
Hencee by com poutiding,DN V--BG+C. 


&-|- BG+C::BG.A 
P RO P. XXXV/I. 


1. A,2. Bq. C8. D,16. 
F,31. G,62. H,r24- * Na F496 


” I, 
Dowd 
If fra nent loe] ney aafey fo 
wer _—_ 
all, until the I together _—— _— 
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number ; and - Ls whole E multiplying the laſt 
produce 4 number F, that which is produced F ſball 
be a perfet number. 

Take as many numbers E,G, H, L, likewiſe 
in double propertien coritinually ; then a of * 14. 7. 
equality A.D:: E.,L; Þ therefore AL=DE Þ19.7. 


c 
ex=F, +whence L= >  WhereforeiE, G, ls : 


H,L,F, are =— in double proportion. Let . 
G—E be=M, and F—E=N; © then ©35.9. 
M.E::N.EF G-+H-þhHL. f ButM=E; f 2. a1. 
£ therefore N=E-|- &-|-H--L: Þ there- 814.5. 
fore F = 4B C-|-D-FE+G-1-H Þ 2.ax.1. 
-L =E--N. Moreover becauſe-D k mea- * 7.ax.7. 
ſures DE (F) | therefore every one, 1, A,B, | 11. ax.7. 
C, ® meafuring D, as'® alſo E,G,H,L, toes ® 11.9. 
meaſure F. And further, no other number 
meaſures the ſaid F. 'For if there do, let it 
| be P, which meaſures F by Q; ® therefore ng, ax.,, 
Þ —F=—DFE: *fherefore E.Q ::Þ.D; o 19.7 
e 1ecing A a prime number megſures 
D, 2? and'ſo no other P meaſures the ſame; 2111, g. 
« conſequently E does not meaſure Q. Where- 4 20.def.7. 
fee E being ſuppoſed 2 prime almber, * it « 21. 7, 
ſhall he prime to Q; ! wherefore E and Q (23-7. 
are the'leaſt in their proportion; *and ſo E 25, , 
meaſures Pasmany timesas Q does D: » there- 
fore Q is one of them A,B,C. Let it be B, 
ſeeing then of equality B,D:: E.H; *andſo x1, .. 
BH=DE—=F=PQ: * and ſoalſoQ.B:: 
H.P; 7 therefore H=P: therefore Þ is al- 
T one of them A,B, C, &c. > ah Hypo- 
ceſs, a aaycar no other beſide -_ fore- 
ad gumbers meaſures F, and ** conſequently z 49, Jef. 
F is a perfet nuniber. Which was to be de- np 
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Defininttions. 


Ommenſurable magnitudes are 
thoſe which are meaſured by one 
and the ſame meaſure. 

The note of commenſurability is 
a,4 AT B, that vu, the line 

Aof $ foot u« commenſurable to the line B of 13 

foot; becauſe D a line of one foot meaſures both 

A and B, Alſo 4/18 By 50; becauſe y/ 2 

meaſures both 4/ 18 andy/ 50. For / == 

g = 3, and *3 —4/ 25 = 5; whereforey/ 18, 

ay 5077 345o 

II. Incommenſurable magnitudes are ſuch, 
of which no common meaſure can be found, 
Incommenſurability u denoted by thus mark 'Q ; 

44/6 A 4/25 (5;) that is, 4 6 u income 

menſurable to the number 5, or 10 4 magnitude de- 

fegned by that number ; 'becauſle there is no common 

meaſure of them, as (hall appear bereafter. b- 

III. Right 


Euchid's Ekments. 
-. IL Right lines ' are commenſurable- in 
power, -wheh' the ſame ſpace does meaſure 
their ſquares. | 

The mark of the commenſurability ® ©; as 
AB I} CD. i.e. the. line AB of .6 foot in 
power commenfurable to the line CD , which 
expreſſed by 4/ 20, becuuſe Etbe ſpace of one foot 
ſquare does as well meaſure *ABq (35) as the 
retaftle XT (20). to which the ſquare of * 1be 
line CD (4/ 20). iwequtal, The [ins note Th 
Jometimes ſognifies commenſurable in power only, 

IV. Lines incommenfurable in power are 
fuch, to whoſe ſquares no ſpace can be 'found 
to be a common meaſure, 

Thu incommenſurability i denoted thus; 5 7} 
vy $. 7.4 the numbers or lines 5, anduy 8 are 
racommenſurable in power, becauſe their ſquares 
25 and 1/8 are incommen({urable. 

V.-From which'it is manifeſt, that to any 
right line given right'lines infinite in multi- 
tude are both commenſurable and incommen-* 
ſurable; ſome in length and power, others in 
power only. The right line giyen is called a- 
Ratiorfl line. 

The note of which « p. 

VI. And lines commenſurable to this line, - 
whether-in length' and power, or in power 
only, are alſo called Rational, p. 

VII. But ſuch as are incommenſurable to 
it; are called Irrational], 

And denoted thus p. 

VIII. Alſo the ſquare which is made of the 
faid given right line is catled Rational, py. 

IX. And likewiſe ſuch figures as are com- 
menſurable to it, are Rational, pz. 

X. But ſuch as are incommenſurable, Irra- 
tional, pa. 


» r , 
MK, . a> 1k 4 


' 202 


£ 


rr 


b. 7» Is 


5 other lines BP, AP, fairs FD, 


The Tae Ru of 


XI. 21g! _ oF, oo cot» 


yoray 
That tbe 1 | 
ho e ES 14 Tes 
DE X I, FAY: ACE, - ſai te 
{p o [of xn q PR | Fi” 6&6" 
%? wry. D. Theme is (even <6 


6 '® 
Fiven , - Boe fm 


enidigneter CB bo | TEE linc 
2, t0 
£ 10 be cayups- 


2£07.15«4. red, then. Be # = 8BC=2; ae BP # þ 
Ta BC, according to the 6 AP = 
12 ( for ABg 16)— Bp (6)== 18. tha- 
fore AB us þ 4ccorgrag þ0 eb 
def. and 4b (12) 6Þ beg: 
FT _ Ty OO BY = — 
BD up pl; py » 3-4 FDq = 


To l/s 20 w79”; appear by the roche to be 
delivered. at the 10. 13.) hel be fy, according 10 - 
the 10 def. and conſequently FD = y/ : 19 y/ 
29 # þ, according w0 the 1 1 def. 


A Poftulate. . 
That any magnitude way be ſo.often-mpl- 


tiplied, till it exceed an itude w atio-. 
exer.of the ſame kind. T 84g) 


Axiom: 


I. acetal meaſuring how many mag- 
nitudes ſcever, does allo. meaſure that which 
is compoſed of them... 


2 A: 


. w_—_— 


Fackid*s Ekements. 
2. A magnitude meaſuring any magnitude 
whatſoever, does likewiſe meaſure every mag- 
nitude which that meaſures. - 
3. A magnitude meafuring 2 whole 
nitade and a part of it taken away, does 
meaſure the refidne. - 


PROP. [- 


des = 1, C, being given, 

in rabem away more 
#1) and this be done 

be left a _— 

5 of rhe mageitudes 


Fa b often, till its multiplex DE dg 
ſomewhat exceed AB, and there be DF — 


FG —= GE= C. - Take from AB more than 


half HA, and from the remainder HB more 
than half HI, and fo continually, till the parts 
AH, HI, IB, be equal in multitude to the 
parts DF, FG, GE. Now it- is plain, that 
FE, which is not lefs than 4 DE, is greater 
than HB, which is leſs than 3 AB”IDE. And 
ic like manner GE, which is not leſs than = 
FE, is greater than IB" 4 HB; therefore C 
or GEE” 1B. - Which was to be: demonſtra- 
ted. - 

The fame may alſo be demonſtrated, if from 
AB the- half AH be taken away; and again 
from the refidue HB the half H Hf, and' ſo for- 
ward. - 


PROP. 


_— WJ RC_—_— - —_ 


8 pot. I'Os 
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PROP. N. 


Two unequel magnitudes being given (AB,CD) 
if the leſs AB be continually taken from the greater 
CD, ty an interchangeable ſubtraltion, and the re- 
fidue do not meaſure the. magnitude going before, 

then are the magnitudes given incommen[urable. 
If it be poſſible, let ſome maghitude E be 
the common meaſure... Then. becauſe ARB' ta- 
ken from CD, as often as it can.be, leaves a 
magnitude FD leſs than it ſelf, and FD taken 
21,10... from AB leaves GB, and ſo forward; 3 there- 
fore at length ſome. magnitude GB" E ſhall 
d byp.. be left; therefore E Þ-meaſuring AB, < and ſo 
© 2, 4X«10- CF, Þ-and the whole CD, <ſhall alſo meaſure 
| the. reſidue FD, © conſequently allo AG; 
4.2, £x+10» . 9 wherefore it ſhall likewiſe meaſure the re- 
-- a GB, leſs than it. ſelf, Which is abs» 


P-R.0-P; Ik 


mo commenſurable magnitudes being given, 4B; . 


CD, 10 find out their greatefi common meaſure. 

FB.. 
Take AB from CD, . and the -refidue ED 
from AB, and FB from. ED, till FB meaſure. 
22,10» ED (which will come to paſs at length, a be-: 
| cauſe by the Hypotheſis AB R.CD )- FB. ſhall 

; be the magnitude required... 

beonftr, For Fb Þ meaſures ED, © and ſo alſo AF; 
£2. 4x.10, but -it -meaſures-it ſelf too, 4 therefore likes: 
$ x. 4&x.1c. Wiſe AB, < and conſequently CE, 4 and fo 
; the whole CD... Wherefore FB is the common 
meaſure of AB, CD. If you affirm G to be a. 
common. meaſfure_greater than. that, then G:; 


\ . va 


Euclid's Elemeyts: 
meaſuring AB and CD, © meaſures alſo CE 
and f the remainder ED, ©and ſo AF; - and 


f conſequently the remainder FB, the greater 
the leſs. Which is abſurd. | "1 


Corollarium. 
Hence,A magnitude. that meaſures two mag- 
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© 2. 4X. 10» 
f 2, #X. 10» 


nitudes,. does allo meafure their greateſt com- - 


moan meaſure. 


P ROP. IV. 

T bree commenſurable magnitudes being given, 
> B, C, 10 find out their greateft common mea- 
IE, . '0 : 

2 Find' out D the greateſt common meaſure 
of any two A,B; * alſo E the greateſt com- 
mon meaſure of DandC : therefore E is the 
magnitude ſought for. 

a.For it. js clear, E meaſuring D and C,, 
b-does meaſure the three, A, B, C. Conceive 
another magnitude F greater than that to 
meaſure them; . « then F meaſuresD, < and con= 
ſequently E the greateſt common meaſure of D, 
_ C, the greater the leſs. Which is ab- 
urd... | 


Corolarium... 


Hence alſo it appears, that if a magnitude - 


meaſure three magnitudes,” it ſhall likewiſe 
meaſure their greateſt common meaſure. 


P. KR 0 P>. 


2 3, I'Os 


d confty. & 
2+ 4X, 10s 
C £073.10. 


PROP, 'Þ 


DR” 


I . E; © therefgre of equality A. B::D,E:: 
N.N. Which was 6 be demonſtrated... , 


4 

It 

#ſcþ, þ 
» 

, 7 

. : 

l 

of c 

y 

| { 

Incommenſureblc 4, B, beve not that- 
Proportion one u ant, wid namier tek | 


$6.10, If youafirm A.B:: NM; » A'S 8. 
againſt the Hypotheſis, - > then. A - 


P-R0: B;- 


The |, 
rable is | 


po 


a 1 NSD, = #q- A! : 


d e. : 
hexefan 22-8, 

Fes 
=D; « « therefore Ag. By: : Eq. Fqz: Q4Q Fats 
ies 1s ne 


<7 ay Ig 
ASE. he Done (ob) 4 = 


7 Oni —_— ;Bepes day 6: 
N.N: b ſcþ.23-$+ 
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- b therefore BID. 
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&t w 
RE amaks 
ſh $ Bz q:> 
» þ. . . ſa . ;” then 
ap mk nf x FSA 


4. Zink he: 
_—_ _ AS "0 
Aq.Fq: "UA aro ainſt the! Hypo 


» . * "52 
© =» © "1 » 


' Gorollariums. + 


Lines Q are alſo - but not on: the con- 
tra LM ines a are. noe — = A 
hut < 0D. 


| x 


"_ 2 oy * 66 Xi LORD © yrhar\ 


" 7 fo nap 


bY i 
arr 2 iP 
rae 6 
7 10 the fourth 
If CTA, thank £0 Fi 
But if, DA, © then 
ſbalt-notC . A::;N.N:;B.D; 4 wherefore 
B'SD. Which was to be detnonſtrated, 


an 
to 


Lemme 16... 


- T6 find out two plane numbers, i hoide the - 
proportion which a ſquare number bath to & ſquare 

"Any two plane numbers not like Lil as. 
tisfie this Lemma, as thoſe numbers-which 


en nf DAUY RDMtT 


_ have  ſuperparticular, , ROI; or 


double. 


— 


 Euglid's (Elements. -209 
double proportion; , or any two prime num- 
bers. See Schols 27,8. 


Lemma 2. 
; To find out 4 line HR, to which « 
ING 


< 
»Þi 
FE 
;N 


vide KM into as. many FO Uares as *ſcb.10. 6. 
here are nies a eye CA 
many of as are unites num- 

b make x [pparand it is mani- d2.t. 
feſt that KM.HR : :B.Ge 
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Inn, 
d::B.C. » 


To find two right lines incommenſurable to & 
right line given 4, one D in length only, tbe other 
E in power alſo. 

1. Take the numbers B, C, = ſo that there 2 1.1em.107 
be not B. C:: :Q. : bandletB. C: : Aq. IO. 
Dg, * it isplain that QD. But Aq « .Dg, b2.Jem.10. 
Whit was ta be gone: wy 7 IN IO. 

2« Make E .DÞ 3 [4 I Os 
For A.D'©;: Aq.Fq; therefore-lince A e-D, a& = 
as before : © there Aq 8B Which was a 14.6 


f 10. 10» 
Fhek: 


BeFoneh Book of 


PROP..-xM 
D, 18. E,8... - Sfagnitudes (A,B) commes 


F, 2. G,3..  ſurableo ſame 
H,4- 10,4. Ke, EX Fangati © 


Becauſe ARC, and CB, 


: :1N-4N: 'D. -Þ ZINN :5# «G 
Suake-hree n ers BE, . 

tae proportions of Dto'E, 
(becauſe A/Ge ::'DE* :H; 
F.G::I.K; 6 therefore -of 
H.K::N.N; © therefore A'S 
was to bedemonſiratedi' 


commenſurable to 
too : and all rational F+eap. 


; +he cenef  # 


4 

1 40s 
the 
a 
tha 
me 
be 
= 
B 

B 

Wy 

f 

A 

4 
4 


iveBUE A, Ec 
d32-40- b.therefore Ca B, azainſt the 


P£.0 &. 2&- 


" acr: * 
Vi 
. 


| ak *  choocker of "OE inco# 7 
Een 
y * oF ' 4 ot 


7 Cine Saha y a byp. 
© therefore Ga diviſion Ro hs. 6s 
b. wW 
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P-R:0 P. Xt. \ 


2. 10» yporbeſes. + Let D be the common ee] /- 

d 1.4.10. ſure of AB, BC; » ſo D meaſures AC: anF* 

© 1.def.10. therefore AC a AB, and BC. "Rey 
Dp oLae 


| CE 
hi) an aol ESA: | 


4 \ 
«a 
. . . 
*. = oy 4 u: = 
o_ . 
= 


bi tothe octer als 
P A 0 ?P, xp 


If wo incommenſurable magnitudes AB, Bc *' 
compoſed, the whole magnitude alſo AC ſhall ec 
incommenſurable to either of the #0 parts AB,Bl 
And if. the whole magnitude AC be compte 
ble t0 one of them AB, the magnitudes \ firſt yi 
AB, BC, be incommenſurable. | 

2.42.10 Te. Hypoibeſss. If it can be, let Dbethe cc 

b 1.def.10- mon: meaſure of AC, AB; ®*therefore D me 
ſures AC— AB (60 band therefore a 
AB © wt, each” 


2- By} » 


Eudlid*s Elemepnrr. 213- 


2, Hyporbefts. Conceive AB 14 BC; © there- «+ 16, 10. 
eAC TAB, Againſt the Hypotheſ $. 


AV Me * 'Y > 


R300 mike th 'b28. 6. 
her 0 ABA El (4 or GKq)/<S. 2. 
FDq. Nowin the firſt place, if AD Ti DR, © conſtr. & 
hen ſhall AB< L.BD=112DBf ( AF -+ DB, 4+2- 
Ir AB—FD) & therefore AB 2 FD. Which © 16.10. 
z=:tobe demonſtrated; Rut ſecondly; if AB &cor. 16.10 
APD 4 thenfhatABl'ABLFD (2DB) *cor.16.10 
therefor # AB DR; ! wherefore ADTL DB:*) k 12. 10s 
hich was to be demonſtrated. T 16. 10s 
$5 "Ty P K& 0 P. 


: 


ſcrib 
d;: 


tha 
" bats 
erp (0009 
line 
oo ther 
E 
D ni 
j 


m + \® "2h 4 9 


ng 


<=, EB2 S008 YER oy 


7 | | . 
EuclulisElowente, | 2%; 
Let Abe given þ, ian DC.CE. (BC) 246, 
FJſcribed upon BC. 
$*::8D + BE, _ 


-y 


a quinn ed. 
Let'G be proponndad and -52, HR 


DA 4 b 
be and | fr Fer a he 


d ſor; © ſch.12.10 
i therefore * DCA: beets ea); IS p; 410.10. 


e therefore BC is j, » Which-was to be de- <{cb. 12-10. 
monſtrated. 
'In numbers, let there bc rofaggie DB, 
12% and 2978 then ſhall CBywy 1% but& 
E 18=3/\2-and  $8=2x 444, 


Lemay 


R = pe fatty "$5* +8} T0 (3 2903 PR 


| Ls & bop | 4 Take B 24 
Tool EO r that B and © 


I9, . thelines 


% 


ther ret OO prolong, an et | 
[4 « c [5 
pe hs ropomnded a the {qt 
an 

DA deſcribed on 1DC/ ad et = 
27,6. Becauſe AC, 'CB*; eh DB and 
bbyp. * ſhall be DA 2. DB CHg.) © © Ga 2 DA, 
©10. 10. | © therefore Hq"wGq: -f wherefore' His þ. 
d byp. & y. Which was to be demonſtrated. And let it be 
def: 10. _ line > becauſe AC”, H::H.. 
7 wr _— In numbers,tet there be DC, 2. and CB,v/ 6.” 
_ ._ * then ſhall the retapgle be DB (Hq) v.54” 


_ *wherefore Hisvy/ < 
| The note of 4 tool Tine is u; —> 
% We of mote together pe. hs F 
; « 4 
Seholium. TIT 42s. | in 


Every 7 refdingle that can; be contained un- 
der- two right-lines rational-commenſura 
only in poter, is-medialy although.At. be con? 
tained under two right lines. irrational : and: 
every medial "VS may beconfained under 

FRO; 


= þ Sr Wi 
un G6, a 6. irrati Is for 
=vy FE _ V 


If the retangle BD made of 4 medial line A, be 
I *P>ljedon 2 rationd line $6, it makes the breadth 
. CD rationdl, and incommunſarable i length to the 
Y /ine-Bc, whwaunte the1 BD applied. 
avſe. A isge* fore-thall Ag be «qual */cb.22.10 
gle (EG)).contained under EF ® 1. ax. 1. 
and FG.s I ;* therefore BD-— KG :< whence * 14-6. * 
BC. ;: FG. Ci. * Nbarefprs BGg-ERg:: 22. 6. 
Pagers But BCq and EFq ©-are pe, f and 
ſo 13; 8 cfaxe FGq/T>, CDqp Wherefore * [cb.12.10 
being FG is þ, - © therefore br ſhall be þ. £10.10. 
Moreover, becauſe BF.FG-+ : -EG(8D;) b/ch. 12.10 
for tat WP FG, | Gall bg be BD, But * 1.6. 


a_ i» therefore the reangleBD ! 10. 10. 
als ey CDgq.BD'* ::CD, ® /ch. 12. 


Oo 


OY CD-be 8. BC. aw IO. 
+ Th \ 17+ ©. 
P RO P. XA, _ *.146, 
P 19. 10. 


Aright Jize Beommenjur#ble to.4 medial line A 
GG "% S 
Upagn 2 make he reGangle GR Ag ; Pe 
* and the rectangle CF =Bq- Becauſe Aq © 23» 10. 

(CE) is ws Pl ns therefore hall * r. 6. 

the Latitude” DE. be 13 CD. - Bat for that. *lyp. 

CE.CE4.: ED-DE, and CE-< 22.CF ; fthere- f 10.10 

fore BD B- DF: #cherefore DF is þ D GD. £12& 13. 
L b Yhence 10. 
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21.10. » Whence the retangle CF (Bq) is py, and 
ſoBis jy. Which was to be ſtra 


. Obſ. That the note I for —+ 
fies commenſurable- in power only, as 
the precedent demonſtrations, &c. 


Corollarium. 


fon: 


ted 
thu and 


Hereby it is manifeſt that a ſpace commen- 
ſurable to a medial ſpace, is alſo medial. 


Lemmae 


| _ To find out two right lines media} A, B, com- 
menſurable tn length, and alſo two, A, C, com- 
menſurable only in power. 
aJem-22-19 aLet Abe anyp, vtake BT A, and<C 
and 13-6» T3 A, 4 it appears to be done. 
b 2.1em.10. | 


© 2.lem.10- | 
20. A retangle DB contained under DC, CB me- 
» © lia right lines commenſurable in length, u« me- 
dial. 
Upon DC deſcribe the ſquare DA. Being 
AC-.(DC). CB *:: DA.DB, and DC B- CB; 
b ſhall DA D- DB: © therefore DB is yp. Which 
was to be demonſtrated. » 


PROP. XXPL. 


A retangle AC comprebended under medial righ 
lines 43, BC commenſurable only in power, i && 
ther rational or medial. | 

FT.% 6 Upon the lines AB,BC, * deſcribe the ſquares 
bor, 16» AD,CE ; and upon FG p Þ make the reQangle 
6. FAH=AD, dandIK= AC, andLM=CL 


Euclid*s' Elements, 
Th {quares:AD, CE, that is, the ret- 
angles FH, LM, © are ye 
GH, KM, having the ſame proportion © are 
*and 2; * therefgre GHx KM is py. But 
uſe AD, AC, CE, that i IS, FH, IK, LM, 
bare —; band ſo GH,..HK,. KM allo ==; 
k "thence BKq= GH KM: | therefore HK is 
f or. T3, or IHC GE; ) if 4, .® then the 
or. AC 18 py. © But if 


then 
AC by wy ATI to be demons, 
| Lemima. 


If. A and E be 5 ovly, Then firf, ſhall Aq, 
Eq, Aq-tEq, Aqg—Eq*D., Andſecondl, 
Aq, Eq, 69 B, Aq—Eq 2 AEand 2 E. 
For A.E Þb AQ « AE Þ:: AE.Eq; therefore 
ſeeing A. < DQE, ſhall Aq 2 AE, eand2 AE; 
allo, Eq'4'= AE, -* and 2 AE» Wherefore 
becauſe Aq+EqD Aqand Eq; and Aq— 


Eq B Aq and Ea. f Therefore ſhall Aq {- 
, Eq,f and Ag-— Eq be T2 AE, and 2 AE. 
. Hence alſa thirdly, Aq, Eq, Aq + Eq, Aq 
— Eq, 2 AEs & Aq- -Eq-| 2 AE;- and 
Bm Aqt-Eq—2 AE; & and Anka -2AE 
re tZ Aq-j- Eq—2AE. "(QA—E) 


X X/1Il. 


PROP. 


A medial retangle AB exceedetb not « media! 
reitangle AC by a rational reitangle DB. 

Upon FF þ,* make EG= AB, * and EH= 
AC. The reftangles AB, AC, z.e. EG, EH, 
dare ua © therefore FG and FH are þ DEF. 
Whence, if KG, 4 j. e. DB be þy, © then ſhall 
HG be R& HK; f wherefore Id 73 FH, and 
conſequently FGq w _—_ But FH is þ; 

L 2 b there- 
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and 2, therefore "yp. 24 


a: * LO. 

© 10, LO. 
f 20. 10. 
8 [ch.22.0. 
h 1, 6s. - 
k 17, 6s 

l 12.10. 
B20, 10. 
® 22, IO» 


3 byp. and 


I' 6. 19s 


=» 

© BYp 

d 10. 10. 
© 14. IO. 
f 14. 10s 


8 I4 16.5 


17+ 10. 


h cor. 7.12. 


2 cox, 16.6. 
b byp. 


Fs 10. 
d 2, 4X. 1. 
Fa 10” 
f 13.10. 
£/em.26.1: 


h ſch. 12. 
TOv 


2 byp, 

b con.x6-10 

© ſch. 12. 
L Os 


2 ſch.12.10 
b 16. It. 


C {ch, 12s 
LIOs 


2/291'21,10 


 k therefort isFG þ,but FG was before. Which | 
is confradictory. q I © 


rel vple# 
ce wherefore CE is py. oy 


tional retangle CF makes s rational retiangle 
AF. 


and CF; 
demonſtrated. 


The Teweh Bock of 


For AE * AD, « 


FTE 1 hh & ef 


2. # retionll 


For AD=2TL CF; Þ hates AF BAD 
© and fo AF is fr. Which was to'be. 


Yo of 5 hel 


To find ou: medial lines (C md) which cow 
14ip 4 rational ED. 
: Take Aand Bp 3, dmakeA.C::C,8B, 
eand A.B::C.D. I ſay, the thin 're- 
quired is done. For AB (Cq)4 is wy, Twhence 
C 1s yy, butbeing that A.B* :: C.D; fthere- 
foreC TD, Ee and conſequently Dis p« More- 
over by inverfion A. C::B.D.1. e. C.B::B.D; 
h therefore Bq=CD. But Bq is py, b there- 
fore CD is py.” Which was to be done. 

In numbers, lee A be 4/ 2, and By 6; there- 
fore Cis vy/ 12. make 4/ 2.4/6: : ve/ 12. D. 
<vF vy/36::v4/ 12.D; then ſhall D be 


Bat vy/ I2Xvy/ 108 =vy/ 1296 = 
N36=6; therefore CD is 6; likewiſe C'. D 
Lov $ wherefore C73 D. 


PROP, 


oo ) Fo, ner 


Euclid*s Elements. 


P R 0 P. XXIX. 


To find out medial right lings canmmenſur4'c 
in power only, D and K, containing 4 medial re@- 
angle DE. | 

* Take A,B, C,p 3. make A.DÞ::D.B, 
<andB,C::D.E. I lay, the. thing defiredis 


performed, | 

For- AB4d = Dq, AR ©.i$ up; therefore 
D IS hs B = ACN s whence ÞD 5; 
cherefore oreover B.Ct::D.E, 
and by inverſion B,D::C.Eie D.A::C0.E; 
| therefare DE —= AC. But AC ® is uy.; there- 
fore DE. is y+- : Which was to be done. 


In numbers, let Abe 20, and B, y/ 209,and 
C,y 89. Tt are Dig4/.4/ Boooo; and E 
uy/ JANA IEA. EdD, y 1024000800 
= 48., £-::4. 10 + 2+ WREF 
Dgr and Wire 1 @) Lge 

Scholiume 

A,6. C12. To find out. two plans 

S& D- oben Lice, 
ake aggy fou 

IIINEPS hon A.B::C.D, 

it is manifeſt that AB and 


CD are like plane num- 


out as many unlike plane 


-nambers, as you pleaſe, by help of chal» 


37» $ 


L 3 Lemma, 


bers. And you may find. 


2J49.21.10 
b 13.6. 
© 12.6, 
d 17.6. 
© 22, 20s 
f conftr. 
8 LO. IO. 
h 24. 10, 
k conflr, & 
Core 4<5. 
l 16, 6. 
m 22. 6, 


( 


218.8, , 


b 47. I. 


c 2s 4X.1-. 
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* Lemma. 


r. To find out two ſquare mumbers(DEq and C'Dq) * 
ſo that the number compoſed of them (CEq) 0 
ſquare alſo. ; | 

Take AD, DB like plane numbers ( of 
which let both be equal, or both odd ) viz. AD, 
24, and DB,6. The rotal of theſe (AB) is 
30; the difference ('FD) 18, balf of dic 
(CD) is y. * Now the like plane numbers 
AD, DB, have one mean number proportio- 
nal, namely, DE; therefore it is evident that 
every of thoſe nnmbers CE, CD, DE, are ra- 
tional; and by conſequence CEq (>CDq+ 
DEq) is the ſquare number required. | 

Whereby it will be ecafie to. find ont two 


. ſquare numbers,” the exceſs of which is a ſquare 


or not a ſquare number; namely, . by the ſame 
conſtruction © thall CEq — CDq be =DEq.” 

But if AD, DB be plane numbers unlike, the 
medial proportional line *CDE ) ſhall not be 
a rational number , and ſo neither ſhall the 
"exceſs (DEq ) of the ſquare numbers, CEq, 
CDq, 'bea' quare number. £- BENS 

" Lemnl 2. —_- 

2. 'To find out two ſuch ſquare numbers B, C, # 

the number compounded of them D is. nat ſquare. 


Alſo 10 dvitle a ſquare number A into two uumbers 
*B, C, not ſquaress 3 " 0% a-ts gan 


A, 3+ B, 9. C, 36. D, 45s 
r. Take any ſquarenumber B, and let Che 


=4B, andD =B-+C. I ſay the matter is 
done, For 


X 
1s 
or 


Euclid's Elements. 


For B is Q. by the conſtruction : Likewiſe 
becauſe B.C::1.4:: Q,Q. * therefore C al- a 24.8. 
ſo ſhall be a ſquare number. But becauſe B -j- 

C. (D) C::5 .4::notQ. Q. ÞTherefore bcor. 24-9. 
_ D be a ſquare number. Which was to 
ne. 


A, 36, By 24. C, 12. D,3- E, 2 F, To 


2. Let A be ſome ſquare number. Take 
D, E, F, plane numbers unlike, and let D be 
—=E—-+F. makeD.E:: A.B,andD.F :: A.C. 

I ſay the thing required is done. 

For becauſe D. EF:: A. B+C, and 
D=E-+F; = therefore ſhall A=B-|-C. * 14. 5. 
Now ſuppoſe B to be ſquare, Þ then Aand B, Þ 21.def.7. 
e and conſequently D and E are like plane num- < 26. 8. 
bers. Which is contrary to the Hypotheſis, . 

The ſame abſurdity will follow if C be ſup- 
poſed a ſquare number. Therefore, &c. 


P RO P. AXX. 


. To find out two ſuth rational right lines AB, AF, 
commenſ[urable only in power, as the greater AB 
ſhalt be in power more than the leſs AF by the jquare 
of 4 right line BF commenſurable in length. to the 


Let AB he the line given p. * Take the »1.,Jem-29. 
ſquare numbers CD,CE,ſo that CY—CE(ED) 10. | 
be not Q; Þand let there be CD. ED:: ABq. Þ3.lem.ic * 
AFq. In a circle deſcribed upon the diameter 10. | 
AB © draw AF, andalſo BE. Then I ſay AB, $1: 4+ 
AF, are the lines required. 

For ABq . AFq4::CD. ED; © therefore 4 confr. 
ABqB-AFq. but AB is ©, f therefore AF 1s <6. 10. 
alſo Þ. But becauſe CDisQ:and EDnotQ* f ſcb.19 

hd s there- 


The Tenth Book of 


£ therefore ſhall AB be AF, Moreover by 
reaſon of the fright angle AFB, is ARq® = 
AFq-t-BFq; therefore ſeeing ABg. AFq: : CD. 
ED; by converſion of proportion ſhall ABgq, 
BFq: : CD.CF:: Q,Q : ! therefore ABT BE. 
Which was to be dane... - , 

In numbers,let there be AB,6; CD.9; CE,4; 
wherefore ED, 5. Makeg . 5:36. (Q:6) 
AFq ; then AFq ſhall be 20. and confequently 
AF y/ 20, Therefore BFq = 36— 20=16; 
wherefore BF is 4. 


PROP. XXX, 


To find out two rational lines AB, AF commen- 
ſurable only in power, ſo that rhe you AB ſhall 
be in power more than the leſs AF by the ſure of 
a right line BF incommenſurable in Jeagth to 1i 


ater. 

Let AB be the line given p, * Take the 
ſquare numbers CE, ED, fo that CD— CE 
-+ ED be not Q. Andjn- the reſt follow the 
conſtruftion of the preceding Propoſition, 1 
ſay thei the thing required is done. | 

For, as above, AB, AF, are * 3; alſo. 
ABq.. BFq:: CD . ED; therefore being CD: 
is not Q.AB, BF Þ ſhall be 5, Which was 
to be done, 

In zumbers, let there be AB, $. CD, 45. 
CE.— 36. ED — 9g. Make 45.9 :: 25 .(ABg.) 
'5 (AFq.) thereforeAF=4/ 5» COeAPY 
BFq == 45 — 25 =20; wherefore BF =+/ 


PROP; 


" Euclid's Elements, 


578, 


wo, Aundng? , » 77 

a B as Aq—P aA, 2 20, IO. 
b and make A. 4-2 eand A-B:: CD: br 5? 
I ſay the thi is done. © © 12, 6, 


Far beau And Bare j*, *therefore dconflr, 
ſhall C (fy AB) and thence alfo ©'22, 10. 
C DD; Þ® therefore > is likewiſe x - Fur- £1,,6. 
thermore, whereas A. B4::C.D; ' and i it £10, 10. 
verſely A.C::B.D::C. B; and b 24. 10. 
therefore ſhall CD (* Bq) be þ ye-Lal ally, 
cauſe / Aq — Bq4'tL A, t ſhall 4/ y/ Co — 
be BC. Therefore, &c. But Sia (0-39 
RD Aqz then ſhall 4/ Cq 

Ia numbers, let OY T 8. 2» 48 (4: 
64— 16) thereforeC=4/ AB= us/ 3072. 
and D = vy/ 1728; wherefore-CD = vy/. 


5308416 = 4/ 2304« 
P R O'P. XXX. 


Td tut two medit] lines D, E, commenſu- 
Table i 7 oennr only, onnpaay 4 medial reft- 
angle DE, fo that the graces D ſhall be more in 
power than ube leſs E, by whe {, od, rk F right 
line commenſurabie to the gre 

2 Take A and Cp 3, ſo. that 4/ Ag — Cg * 30.10. 
TA, b Take a8 AandC, 20d make d Jem, 21. 
A.D#::D.B8::C.E; then Dad B are the I0. 
lace fought fr © 17. 6. 

. 672.6.. 

L'5 For 


T 


ens ©," The Tenth Book of 


12s 
LO» 
£ 22. I Os 


'k 10s 10s 
* k 24. 10s 


t 22. 10s 
16. 0. 


_ B $90. $4 


+ 4 I 9. I 0s 
hk 10. 10» 


For becauſe A and C © are 4, * and BA .. 


and C; f therefore ſhall B be 4,and D (4/ AB) © 


s ſhallbe py. But becauſe A.D :: C.E; there- 
fore. inverſely A.C::D.E:: wherefore ſeeing. - 
A TC, therefore D ſhall be -E; therefore 
E is 44+ Furthermore,-1 being D\B:: CE, 
and BC is-uy; alſo DE, equal to it, is py. 
Laſtly, becauſe A. C::D.E. * ſeeing y/. Aq 
— Cq RA; therefore 4/ Dq — Eq B-D. 
Therefore, &c. But if / Aq-<Cq BA. 
then / Dq — Eq Eq... - £ 1 
Innumbers, 1ct there be A;.8, Cy/48.By/ 
28. then Duy/ 3072. and Ewy/ 588, wheres _ 
fore D.E:: 2.4/ 3- andDE = 1344+. 


P R OP. XXXIF: 


- .'T'@ find out two right lines AF, BF, incommen- 


ſurable 'in power ', whoſe ſquares added 1ogerber 
make 4 rational figure, and ihe retang)e contained 
uuder them medial.. . 
aL et there be found AB, CD, * 7; ſo that- 

x ABq — CDq © AB. divide CD equally:in 
G, < make the rectangle AEB—= GCq. Upon 

AB the diameter draw the ſemicircle AFB, 


es erect the perpendicular EF, and draw AF,BE.. 


Theſe are the lines required; 

., For AE . BE©*:: BAxAE.ABx BE. ' But 
BAxAE <— AFq, and ABx BE = FBq; 
©therefore AE . EB: : AFq . FBq:: therefore 


k 21.3. © being, AE 6 EB, > AFq ſhall be '. FBg. | 


+ I's 


Moreover ,. ABq. (k AFq-t- F8q) is vp 
Ealtly, EFq) = AEB)-—= CGq;- ® therefore 


"1, £x. $. EF — CG: therefore.CD.x AB=="2EF-x AB. 


But CDx AB * js. 
.. on : ”. aged 
Weng . For AFxFB, is yp. 


* 24.1 © monſtrated. 


P ſch.22+ 


3 * therefore ABx EF, 
W hich-was. tobe de» 


The 


— BD, —— 
ig | oo 


TILTED 
At” F ht 


A Los: 


—_ 


- 
[4 
_ 


Fo 


1 
. 
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= 
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up 5 


Euclid's Elements. 
The Explication of the ſeme by numbers. 


Let ABbe6. CD4/ 12. then CG=+/ =# 
=+#/ 3 But AE=3-+4/6. and EB = 3 
— 4 6. whence AF ſhall be /: 18216. / 
and FB4/:18—4/ 216. Alſo AFq-FBq 
4 1536, and AFx FR=4/ 108%, © 
f But AB-is found in this manner. Becauſe I 
| 


_ 
—— 


BA-{(6). AF:: AF.AE; therefore 6 AE = 
.AFq= AEq+ 3 (EFq.) therefore 6 AE— 
AEq=3. Put 3-+e= AE. - then 18-|-6e 
— g—6e—ee, that is 9g —ce=3. OT . 
ee==6, wherefore e=4/ 6. and ſo AE=3 


Ivy 6. % 


PROP. XXXV. 


To find out two right lines AE, EB, incommen- 
ſurable in power, whoſe ſquares added togetber make 
4 medial figure, and the retangle contained under 
them rational. =E 

2 Take AB and CF yu 1, ſo that AB x CF *32- 10. 
be *y,and / AEq—CFq &Z AB: andlet the 
relt be-done as in the preceding Propoſition, 
AE, EB are the lines required. 

For, - as it is ſhewn there, AEq BR EBq;.- 
alſo/ ABq ( AEq-FEBq) is uy. And laſtly, 
ABxCE Þ is 4p; .< therefore allo AB x DE, , conftr. 
that is, AEXEB, is *py. Therefore, $6 coy, 


P R'OP. XXXVL Shank; 3 


70 find out two right lines BA. AC, incommen- 
ſurable in power , whoſe = added _ 
make 4 media}. figure, and the eettengle alſo; con- 
tained under them medial , and incommenſurable 
t0:tbe. figure compoſed of the ſquares. ks 

a 


The Temth Book off 
«Take BC and EF 3, ſo that BC x EF be- 
1y, and 'y/ BCq — EFq © EC,and fo forward, 
-- in _ prec. BA, AC, ſhall be the lines. 
or, 

(as above) - BAq 3 ACq; alſo BAq. 

+ ACq is uy, and BAxAC is wy. * Laſtly, 


BC Þ 2 RF, and © ſa BC'D EG; likewiſe BC. . 


*[3-10» EG«4::BCq.RCx EG (BCx AD,or BA x AC) - 
*1.6. + <thereforeRCq (ABq+ACq) TYBAXAC.. 
*14+ 10. Therefore, Kc. . | =. 
Schotiun. 
Tv find vut two medial lines incommenſurable-- 
both in length and power. _- 
2 26, 10. 2 Take BCyu,'and let BAx AC be uy, and 
«23.6. BCq (BAq j-ACq) > make BA.H::H.. 
©17.6 AC; then Iſay, BC and Hare 3. For BC 
414-10, 51 *2ndBAXAC (< Hq) is uy, wherefore. 
'” His alſo. *Likewiſe BAx AC 2 BCq; 
therefore.Hq 3 BCq.. Therefore, &c, oY 
Hexe begin the ſenarics of tines irrational - 
fe by compoſotion... 
If+ two rational lines AB, BC, commenſurable- 
Only in power, be added together, the whole line - 
. AC. #« irrationl, gand 5s cAled u binomial line, or 
of 1w0 names. 
» byp.. For-becauſ&AB 2 3. BC, thenee Þfhall ACg . 
blem.26.. be'® ABq. But AB 23s; © therefore AC's- 
"| 29%. þe. Which was to bee & | 
bu 11.def. pl 


7:80 Po... 


— 


Euclid's: Eleweats, 
P.K.0 P. XK&XFIL . 


_ © if two medial lines AB, BC, | owiy: in power 
———_—_— - CONLLIN 4 14> 
line AC i inrations, 
bimedial line. | 
t AB« TEC. b hall ACq be 2 byp. 
#3 '< therefore AC is þ. Which _—Y 26: 
Ne nd, 


oy rdef 10 


Lemme. | 
A redangle AC, conteiucd under 4 rational line 
AB and an irrational line BC, u irrational. 


For if the AC beaffrmed py, * then «hyp... 
being AB is, »the- bregdth EC ſhall be alſo 21. 10. 
þ. Againkt the Hypothelis. 


4.0 Pe... KXXIX:.. - 


01/7. in power, —_ a refangle, be 
campounded, the whelc jme AC - on be irratiana), . 
end i caliad a fecoud bimcdial. ; *£97.16.6. 
Upon the propounded line DE DE þ # make the *47. 1. & - 
rectangle-DF== ACq; Þand DG=AFq-+ _ Us Go - 


BCg. p 
Becauſe ABq © T7 BCq, *. therefore ABq-}- 47%, 0s. 
" BCq, 4. DG, BAEq: . but ABq *is" wy; ©2410, 
* therefore DGis cy. - But. the retangle ABC 4. 2. 
is taken py, *and conſoquently 2 ABC (fHEF} £23.10. * 
aw therefore EG and-GF-avey. - Being */em.26.10 
alto that DiG> THF, ant DG ME 2:3 EG k1.6 
GF;: )therefope BG 2 GF: © cChereforethe ! io. 10. 
whole F'is þ. ® Wherefore the reftangle DF ® 37.10. 
is*py ; ® therefore 4/ DF, 5.6, "7 Mem, nan 
waz © bo demonltrated. . PROP. .*11def.1g 


5 20 


Chyp. 


b ſcbh.12-10 
© byp.$524» 


LOs 
d 4, 2. 
© 17+ IO, 


f11,def.10 


* þyp. aud 
ſch. 12.10» 
b[ch. 12-10 
© byp. 

d 17. 10s 
1 Ldef. 10: 
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PROP. XL 


If ay bs ow BC oy in 
power, together, making which 5s 
compoſed of their ſquares rational, aud the rei an 
contained under them medial, tbe whole right 
AC 3 irrational, and is called a Mejor line. 

For whereas ABq4-BCq ® is py,and Þ 'T 2 
ABC © yy; and ſo ACq (4 ABqiBCq-t-2 
ABC) © '-ABq-+ BCq pp ; f therefore ſhall 
AC be j. Which was to be demonſtrated. 


PROP. XIL 


If two right lines AC, CB, incommenſurable - 


in power, be added together, baving that which 
is made of their ſquares added togetber media), and 
the ret angle contained under them rational, the 
whole right line AB ſhall be irrational, and u called 
A line containing in power 4 rational and « medial 
reftangh. Þ, 

For 2 reGtangles ACB **py, b'T% ACq-þ- 
CBq © wv; © therefore 2 ACB 4 '& ABq: 
wherefore © ABis þ, Which was. to be. de» 
monſtrated. | | 


PROP. XL. 


If two right lines GH, MK, , incommenſure+ 
ble in power be added tagetber, baving both that 
which 1« compoſed of their ſquares medial, and the 
refangle contained under them medial,. and incom- 
menſurable to that which 1c compoſed of rheir ſquares, 
the whole right line GK ic irrationaj, and is called 
A line containing in power two media} figures. 


——__S__—_—______ 


Upon 


"Euclid's Elements. 


Upon the © propanged line EB Þ wake the 
retangles AF=GKq,and CF = GHq+HKaq. 
Being GHq + HKq (CF) *'is uy, the breadth 
CB Þ ſhall be.þ.. . Alſo becauſe. two refangles 
GHK (*AD) *i$ uy; therefore AC Þ ſhall 
bes. Moreover, becauſe the rettangle AD 
z 3 CF, Sand AD. CF:: AC. CB; *© thence 
ſhall * AG be &. CB, # wherefore A is8 þ; 
therefore the rectangle AF.. j.e.. GKq is py; 
Fand confequently GK is p. Which was: to 

be demonftrat | ge . 


| 
| £308 
| $444, "FRO P. XLII. 

A Tine of two names, or binomial , AB, can 
at one point only D be divided into its names AD, 
DB. | Gl 8en ty 2% 

IF it be poſſible, let the bigomial. line AB 
be divided at the point E, into ather names 
AE; BP. It is manifeſt that the line AB is in 
Both cafes divided unequally, fince AD'R- DB, 
and AE DEB, 
. Becauſe the rectangles ADB, AEB ® are ya ; 
and each Of ADq, DBq, AEq, EEq is pa; 
b and fo ADq-+ DBq Þ and AEq-t- EBq are 
alſo pz : © therefore ADq-F DBq —-: AEq-t- 
EBq. 1.e: 2 AEB— 2 ADB1s py. © therefore 
AEB— ADB1spy: therefore yy exceeds jy 
by **x. © Which is abſurd. 


P R OP. XLIIF. 

A firſt bimedial line AB, u in one point only D 
| divided into its names AD, DB. 

Conceive AB to be divided into other names 

AE, EB; whereupon every one ADq, DBq, 

( Eq, wilt be * ua: and the reftangles ADB, 

AEB 


3 


Fm 9 


| —_— 


231 


a byp. 
b 23. 10s 
© 4.2, 

d2. 6. 

© 20, IOs 
f 37. 10s 
£lem. 33. 


I'Os 
b21.def.10 


2 27. I0s 


bſch.27.10 
© ſch. 5.2. 
dſch.12.10 


© 27+ LO 


2 38% 16. 
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b/ch.27.10 AEB, and the doubles of them, %&; Þ* there-- 


© ſch, 5, 2. fore? AEB— 2 ADB. <1. e. op: 
427, wy - AEq+}rEBqis* Wes lr, 


PROP. XI... 


A ſecond bimedial line AB, * divided into its 


{ there were-other .” 
en EpaEnnE rake ed 
By, and FH 
| as — EK —= ADq-F DBq. 
229.10 -Becauſe ACq, BCq a are ya 3; ÞACq-+ 
b 16.& 24. CBq; (EH) ſha be wy : © therefore the breadth 
IO» FH is * ,* Moreover, the edt vb Hara 
©22. 10: 'fo2 A B C*16G) is @y 
«24, 10. | *, AVI HE, sand EH. 
e4. 2. : FH,HG Þ therefore FH, .HG-ſhall be 2 : 
f Jem. 26. ktherefore FG is 2 binomial , whoſe names - 
IO. 'are FH, 'HG. Bythe ſame reaſon G is bino- 
© I. 6. mial, and the names of it FK, KG: con». 
b 10. 10--. .trary'to the 43 of this Book. 


k 27.10. 
A-Mejor Tine AB 56.6 one paint 0wy D divided | 


-- 


i#t0 its names {BD DB. 
® 40. TO. Imagine other names AE, EB, whereupon 
dſch.27:10. the refangles ADB, AEB, ace *jac.; *andas 
c (ch. 5.2. well ADq-+ DBq, as AEq ” EBq are x: 
d 27410, Þdtherefore ADq -+ DBq —: AEq -F+ EBq, 
© ie. SAND IADEG Phe - q gn is im- 


poſidle, 


P:K 0:8. . 


*— — - - 


OX 


meaſurable to the greater is length; then, 


Euclid's Elements. 


P R OP, XII. 


A line AB comaining in power a rational aud 4 
medial figure w divided at one poins only D into 
its names AD, DB. : 

Conceive other names AE, EB; then both 
AEq + EBq,and ADq-j- DBq are wa: * and 
the r AEB, ADB are pe; * therefore 
2 AEB—2 ADB, <7. e&ADq + DBy —: AEq 


 -- EBq is *py.. © Which is abſurd. 


PROP. X1VIlt 
A line 4B 


in power tw) media! re2- 


angles, is az one paint. only C divided into its names 


AC, CB - 

If you would divide. AB into other names 
AD, DB, draw upon! the line propounded EF 
© the re EG = ABq.and EH= ACq 
_ In CBq, and EX = ADq -j- DBq ; hen -_ 
caule ACqu- name! » 2 gay, © the 
breadth'FH han b. 4 all becauſe 2 ACB,. 
* that. is, IG, is *:wy, HG F ſhall be likewiſe 
©, Therefore, whereas FH * Q.1G ; and EH. 
IG * :': FH.HG,. thence FH * ſhall be HG; 


.f therefore FG 1s a binomial, and the names. 
of it FH, HG+ -.In like manger FK, KG thall 


be the names of it,. againſt the, 43 of -this. 
Boa V3 


Rational line being propounded, . and 
*K. the binomial-divided into- its names ,. 

the greateſt of whoſe names is more in power 

than-the leſs by a ſquare of z right line con- 


- 


L:1f 


2 41, 10. 
b fk ro 
© ſch.5. 2. 
d 27» LOs 


a 42.10; 
b 23. 10s 
© fo ft. - 
d 1.6. 

© 10». Os 
f 37» 40- 


- 
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I. If the greater name' be commenſurable 
in length to the rational line propounded, the 
whole line is called a firſt binomial line. 

II. But if the lefſer name be commenſura- 
ble in length to the rational line propounded, 
the. whole line is called a ſecond binomial. 

II. Tf neither of the names be commenſu- 
rable in length to the rational line propound- 
ed, it is called a third binomial. 

Furthermore, if the greater name be mofe 

. in power than the leſs by the ſquare, of a 
right line incommenſurable to the greater 
in length, then 

IV..If the greater .name be commenſura- 
ble to the propounded rational line in length, 
it is called a fourth binomial. 

V. If the lefler name be ſo, a fifth. 

VI. If neither, a fixth. 


* 


PROP, XIUX. 


C To find out « firft binomial line, 'E'G. 
*ſch.29.10 = Take AB, AC, ſquare numbers, whoſe 
b 2.1em.10. exceſs CB is not Q, 'let D.be propounded þ: 


IO, b Take EF TD, and< make AB.CB: : EFq. 
©-3.1en.10. FGq; then EG ſhall be a firſt binomial. 
10s For EF4T1D; « therefore EF is @: falſo 


d confi. EFq Dt FGq; 8 therefore FG is alfo ©. Like- 
© 6.45.10- wife 4 becauſe EFq.FGq:: AB.CB: : Q. not 
f6.10. Q; ® therefore EF T3 FG. Laſtly, becauſe by 
8ſch.12-10 converſion of proportion; EFq.EFq— FGq: : 
hg.10 AB.AC:: Q.Q; thence EF & ſhall be D.\/ 
kg.10,  EFq-— FGq: | therefore EG is a firſt 
I 1.def.48. miatk. Which was tobe done. 
IO» In numbers thus; - let there.be D 8. EF6. 
 AB9g. on 4 Re ReenPs, 55:36. 
. 203" t is and conlequently 
EG is 6-1-4/ 20, gy. PROP: 


-therefore as in the foregoi og, Prop. EE a, 


Euclid's Element. 


" PROP. L 


To Out 4 ſecond binomial line, EG. 

Take AB and AC ſquare numbers, the ex- 
cels of which is CB, not Q. Let D he the line Prove it as 
propounded © ; take FG ED, and make CB. he prec 
ad : FGq.EFq; then EG will be the line de- * © 

re | 

For FG E.D;. whereſore FG is p, Alſo 
EFq i FGq ; "therefore EF is þ. Likewiſe be- 
caule FGq.EFq::CB.AB::notQ.Q ; thence 
FG is T2 FF, Laftly, ſeeing CB. AB::FGq. 

EEq,.'and inverſely AB'. CB: : EFq . FGq: 


EFq — FGq. * whereby. EG is a ſecond bino- # 2.def.48. 
mig. Whit was to be dohe.. 06 
In nombers, let there be D 8, FG. 10, AB9. 

CB5; then EF is 4/ 180. Wherefore EG is 

I0 oy 180, 


P.h0P. UL. 


26 fait out & third bhiomial fine, DF; © 
oy ore 


ke AB, AC, ſquare numbers, the ex- /* ſcb. 251 
cels of which CB'is not Q-: and let L be a _ Io. 
ber not Q next. greater than CB, - viz-. 
wot or two. LG be the line propounde 
E ,'AB.::Gq . DEq, Þand AB. CB.:: ” tknic 
DN oat then » ſhall F hirdbinomial IO. * 


'Gq:BE4T. NO Rs etal DE 030800 * conſtr. 6. 


10s 
GaD Likewiſe being t Q.U: * Rene xo iſch.12.10 
yy * Moreover ecau DEq. LDg.: \ © 6. 10s 
fiSDE D- nek .and 
ing that Vi oaſtty and of eq 
EFq: :LU.CB::notQ.Q. Chete” anc B 8 ſch. 27.8 
| * are 


f 9. 10, 
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kg.10- are not like plane numbers ;) ® therefore ſhall 
G be alſo '2 EF. Laftly, as.in the prec. Prop- 
k 2.def.48. 4/ DEq—EFq Tt DE: + therefore DF is a 
- third binomial. Which. was to be done. 
In numbers, let there be AB, g. CB, 5+L16- 
G,$. then ſhall be DEy/ 96, and EF 4/ $3*+ 
Wherefore DF =y/g6+ty +$2, 


PROP, Ll. 


[26 fatew a rd al DE BE 
aſch.29.10" © * Take any ſquare ny , VIGe 
29 it into AC, CB not ſquares. Let G be. the 
b21em-10. line propounded þ,  Þ take. DE 4. G, $.and 

10. *' make AB,CB:: DEq,RFq: then, DF hall be 
© 2.1em.10. a fourth binomial. ga, 


& |ude. +=, * © Boy a3 in g9of this Book, DF be hewn ; 
dg. 10 to be 2 bigno LEES 


aa 


e 4.def.q,8." = qe and verſjon of propartio 
10. DEq — : AB, AC::Q, not Q../ | 
DE ho, DEq — EFq. e Therefore DF is 
a fourth binomial. 
In numbers,” let G be $, DE, 6. then EF ſhall 
| be y/®4. Therefore ORs Mt os, 


 *b find out 4 Lapis By, * 


Take apy ſquare number AB, OY Jeg- 
ments AC, « arangt Let G be the 


| ts 
6 Then thll Þ ea Gt d- 


xx TT,0M TT... 


* _-, 


« z 
. : = k - 
T TK 
4 o . _ 


1 "Y 


- 
- 
. 
- 
F # 
CS, 7 


«<< *DSF]F «© w& £4 


Eudlid' + Phmen: 2 T7 

28 therethre ſhalt ag 

by rd ot DFiy by, def 48. 
LO! 


NE bers v 


and ſo þ bb 27 2. 
erefdre 4s "x — i 
op 3 a wi) Fas 1s a —— Vhich of def.48: 


required... IO. 
Fa are, ket thete' be 6.4 DEV 18, 
ben hall bs.y/ a8: What efore DF is 
48» 4/ 2. 


ALS <p4 & dnd the ile theres 
AC divided ; alſo lets 


tivn 'EC be equaly divided inF, upon the ling AE 

: mahorbe r tangle AGE = #4 and from jbe » 28, 6. 

pobnts G, E, F bdraw GH, £1, F z parale] b31, 1, 

18 AB. « Let the" fquare 1.74 be ie equal 1 © 14s 2 
z 
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there woduced hf 
rutkinys mg Ghew'y wines? lac ips, 


"M NRS, NET Ha. dateyare S 
fas .. : . 
LP ers the's he a rags. "Foc a 


*/ch. 15-1: OM rw Nang {by " be a hes yrs 
b13.2, * therefore RMO, oW , are right ages 
— the parallelograms, MS, MT are 
rectangles. a 
©2.4X. 1. *- 2. Hence it us plainth LS<=IT, Fon» 
nh that LN's a ſq No "a 
The ON, $4 We F704 (£D. ans are 


f 1.0. peer ny” 10n 
8 ſch. 22.6. LM. EK: EX. MN ; Bart”) SM :: br 
bg. 5. Thepeibee BY b = 0.155 EP. 
k 26, Is 4. Hence LN® AD, 
L43.1. 5." Being that EC i path Bild oF, A, i 
m2, 4x, 1. flainthat EF, FC, EC gre, 
B 16, 10. 6. If AE EC, gnd AEQY, 
018.616. om 3} ® then ſhall AG, GE, AE, be Q ; allo, 
10. becauſe AG.GE:: AH.GT : ? therefare hy 
P1o. 10, AH, GI, ze. LIM, MN, be 2. _ Likewiſe 
reupon, 
7+ OM + MP. . For by the Hypotheſis AE 
414.10. DEC; 4 therefore EC 4 GE. 1 Where- 
fore EF *2 GE: 'but EF ,/GE*: : EK. GL 
rio. 10, * therefore EK 2. GI; that is, SM 1. MN: | 
but SM . MN ;; OM, MP, * Therefore OM . 
'Q MP. VAE ", 
8. If AE be ſyppoſed '2 y/ AEq—E 
19.917. jt is apparent, that AG, GE, AE, are Q.; | 
LOs whence LM Ta MN; for AG, GE:: AH. GI | 
: LM, MN. | 
| Theſe being well conſidered , we (ball eafily 


diſpaxh the fox f Propofutions, 
pax the ſox following Propoſii nTk 


lime AB , 4 
apts th. ob Gr alike that ſpace 


line. 


Euclid's Elemexts. 


PROP. IF. 


If a ſpace- AD be comuined under 4 Yational 
binomial line AC ( AE 1 


power is irrational , and js called « binomial 
All that being ſuppoſed which is deſcribed 


and demonſtrated in the next foregoing Lemma, 

it is manifeſt that the right line OP contain- 

eth in the ſpace AD. * Likewiſe AG, * byp. and 
GE, AE, are >; therefore ſeeing AE. is þ lem.54.10. 
T2 AB, < ſhall alſo AG and GE be þ Q. AB; b by. 

d therefore the reangles AH, GI, that is, < ſcþ.12:10 
the ſquares LM, MN are p: therefore OM, 4 20. 10. 
MP are þ<T3. f and conſequently OP is. a <Jem. 54+ 
binomial. Which was to be demonſtrated. IO. 


In numbers, let there be AB 5. AC4--4y/ #37. 10» 


12, wherefore-the. reftangle AD =20 +4 
300 == to the ſquate'LN; therefore OP is 4/ 
15-4 5. namely, a fixth binomial. 


PROP. IF. 


If 4 ſpace AD be comprebended under a rational 
line AB, and @ ſecond binomial AC (AE EC) 
the right line OP, which containeth that ſpace AD 
in power, * irrational, and called a firſt bimedial 
Lins | 


The foreſaid Lemme of the 54 of this Book 
being again ſuppoſed, then ſhall OP be = 4/ 
'AD: ®*alſo AE, G, GEare BD, Therefore = þyp, and 
fince AE Þ is % 3. AB, likewiſe AG,GE «© ſhall Jem.5 4-10. 
be %þ DB AB: therefore the retangles AH, GI, d byp. 
3. e. OMq, MPq. % are ua. * Moreover OM <©ſch 12.10 
Q MP. Laſtly, EE SEC, and ECf 2 AB, *©lem.5 4.10 

- s where- fbjp.12.10 
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#20. 10, « wherefore EX,.i. e...SM , or OMP, is Pp. 


» 28. 10. k Conſequently OP is A firſt bifſnedial. Which - 


was to be 


Tn numbers, let there he. AB, 5; andAGa/ 


48: +6. then the Ab = 
SEW . Therefore OP is v G43 
vy/ 75. viz. a firſt bimedial. 


22. LO» 
Þ 39. 10s hd oF 
| In ———_ let there be at «. AC P 32 
| 4/ 34: wherefore ADis 4 800 4-4/ 600== 
OPq. and ſo'OP is vwy/ 450t+uy 50. that 
is, .a ſecond bimedial, 


PROP, IP 
If a fpace AD be comprebended under & n6- 


3ional line B and 4 fourth binominal AC (4 
EC) the line OP comaining the ſpace AD 


in power. is ther trrationd! Tine Sbjok þ. eaiih | 


n+ 10 Major line. 
b byp. aut For again, on Mg «12 MPq; and the = 
20. 10. angle AT, i.e. OMq-+MPg bis 


© byp. and EK or OMP is wy; L therefeve OP (v/ AD) 


22.10. Is a Major line, Which was to be demonſtra- 
® z0, 10. fed. | Ia 


_— 4 a6 _ «©. 


* L +. A v 1 4 N % l 
4 " L rh + I%. " Wow C2Y rn b *. > ky 
"4 
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| Caen II RAL + ant AC 4 's 
Wherefore OP is 4/: 20-+-y/ 200, "7M 
= PROP. "BRAN | 


ics 4D be comainel wider areal 


g - 
) 
Y let there be AB A 

4 " e be A we Cas 
'} vB. es 1044/ 20a © 
: = Wherefore DE 10+ 200, POT” 
a F 
x _ If - 4 ſpace AD be contained under « rationa} 
t | /oe AB, and i binomial AC ( AE -j—EC) 
| the line OP c the ſpace AD in. power a ir= x 

oe owe 3 Aero gs_ etl ors in power 1700. medial on 

argles.. 

As often. before, OMq i MPq, and OMq 
 £ -+-MPq is yy. and allo the w_ .CEK ) 
< OMP is uy. *therefore OP = y/ ADcontains , —_—_ 
- ; Which. was, to be demon- 4 
&. i 

let there be AB. _ 

Y TE Io 
o | 1$ y.300rt 


"OW nz Y > a £6» 5 p 
- , ir" d % +; mw © bY = 


Zane 4 ' 


La IQ I 

peeps 196ml divided iu T, 

and let 4nd upon-jomo - 
line DE iy thorew boreeagles DF == Al, end DH 


fit; 


—_ 
ET 


ACq. ACBt:: (mag bath 
x byp fore Ge LE ſ 

Ye re == L oy oh ecing A 

L 10. IO. WW CBq, thats; DFW Ds = = 
n 18. 10, ® ſhall DE be /Db4-— 
| DN Barff ACq th = wy hes 

® IG. IO. at if ACq. be put- CB =; 

'2Þ DL Fd DIgq—LGg.. for 
\& Fd hogs om 6 


| BR 0B 2h © 23 


USE 
V  The/gi Kt it 


© © thing being de. which aro 


heron 0s Ik inthe next — 


Lemma, becauſe AC, C CB, a 
ng ob (hall be Tk ae 


«pplicd 10 4 rational line DE . makes the Jar Fi 6 
Elooreuponet 2 E961; 
' Thi aforeſaidvemmabeingagain ſuppoſed; *24. 10, 
pity ng rt, 2 therefore DK Þ 23 $- 


L 'B.DE. 
1 we DT ALLT 22. 19» 
I 
Tel y DLq pw Br 30> 


it-iz clear that DG a f lem. 60. 
jals. " was: to 'be demanx. 1 0. 


£2 defcq8.. 
10, | 


1 
- 
" 


-#'&0 Pg LXIIL 


F Theſ of « ſecond bjmed line (AC + EB) Fig. pr.61. 
; applied qu rationel"\line D 5,4. the eek me 
| DG 4 third binomial line. 

EIT is þ 2-DE. Furthermore * hyp. and 
; rnd vr Zle ACB, - erg Fa 21+ 10s 
{1 ©j$-pep.. Þ tp DE.. © b 23.10. 

Mi er DE '& LG, alſo D 4 DFq © Jem. 60. 
;' © therefore DG is a third binomial, 10. 

Wa, to be deinonſtrated, | 6 2 def.48. 
$ ; IC» 
4 . 
I 
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Fig.pt-61. 


2 byp. and 
ſch.12-10» 
b 21. 10» 
c byp. and 
24+ 10. 

6 23. 10. 
©13. 10. 
* WOE"; 


a 23. 10s 

Þ 21. 1O. 

© T3. IO. 
Tem. 60. 

IO. 

c & defeg?. 

L Os 


Fig.pr.61- 
hex.” 
d14 10s 
© 1.6. 
4 ICs JO». 
e lem. 60. 
10, ” 


fourth binomial line. 


Fig.yr.6I." 


. lane. 


P RO P. LAW; 


The line AC + CB) 
to 4 uſquaref 6 Mee (le rn 


/ 
, 


Again ACq Le. DK® is jy.. 6 
fore DL is*© Bea ACB,and ſo LF( 
© is jay. 4 therefore LG is p DDE. * and con- 
ſequent! DL BEG. ;\ becauſe AC 
RC. * ſhall DL be 3 DLq—E Gq. # whence 
DG'is a fourth binomial. Whick wes: to be 


PROP. LIXF. 


The ſquare 0 2 line cont. dining in power 414tzond 
ME ly bar (AE + CB) 10414 
" riondl line DE makes the Iatirude DG & fth bino- | 


mi. 

Again, DK is wy. * therefore DL i is þ ; =-DE. 
alſo EF is py. Þ therefore LG is a DE. © 
therefore DE D LG.#likewiſe DL 'Q 4/ DLq 
—LGq. *©and ſo by « nence DG is a fifth 
binomial. Which was to be demonſtrated. 


P RO P. LXH1, 


The ſquare of 4 line containing in $100 Me» 
dial Th jguare AC + CB) he os rational 


line DE, makes the Jatitude DG a foxth ya 


. As befare, DE and EG and EGare <4 'DE. 
; But for that AC q- + CBq (DK) * 'R- ACB,; b 
and fo DK'Q@. CCB) and ao DELEs 
:: DE. EG, © therefore ſhall DE be B 1G, 
/ - « Laſtly, 


Euclid* ; Elements. 


Laftly DL 2 4/ DL —LGq- * by which it f 6def.48. 
appears at DG is a xth binomial. OY 

| Pt | 
' Let 4B, DE, be Q, and iabe AB. DE£:: , 
AC. DF. 


I fay, 1-AC LDF. as appears by 10. 10. 
alſo.CB T2 FE. * becauſe _—_ : CB;FE. *19+ 5 
- 2, AC.CB::DF.FE. For AC.DF:: AB. 

DE:: CB. FE. therefore inverſely AC, CB: : 

DF, FE. 

3+ The Reflan ACB 3 DFE. For ACq. , * 
ACB b:- AC. CB<:: DF. EF:: Dea. DFE. Þ1.6. 
wherefore by inverſion ACq. DFq:: ACB. © before. 
DFE- therefore being HCq T2 DFq. d ſhall ACB 4 10.40. 
»*be B-DFE. 
4. ACq + CBq. "ON FEq. For be- 


' "anion keg? Gly y oro eieg he 3 


ROD. ſhallalfo 'F x5. 10. 
potion bony Mg 
Hexce, If AC T3. 6. - CB, s then like- g x6; x0, 


ſhall DE be or 'Z EF, *© 


wits 


P ROP. LX/1. 
Aline DE, commen/urable 'n þ 10 & biuo- ©: 
7 I EYS ts ſelf a Tine, 
the [ame order. 


e AB.DE:; AC,DF. « chenare AG.DE | 
BD; $200 CHFES, whence 


_ that AC 
e thence DEF, 
einaiat Bu fr har (—S 
FAG Tort | 
-$n like manner DF or 


al-- 4 15. 10. 
£ 32+10.% 
DF 14+ 10. 


1 
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DF be Dor 'a 4, ym et hy ig 1 
or ©, 'liketyiſe FE or 
f by dif, CB, = 0. * then alſo both DF. FE ys 
48. 10. Thaf is, whatſoever binomial AB i is, DE all 
£ 14. 10» be eFthe ſame order. Which was tobe demvit- 
rated. 8 1. b, 


PRO Þ. -IQVIH. 


. AlmeDE commenſurdblein length 10 « lincdia 
Jine-(AC | CB) ic 41/0 4 bimedia} line, -and af #he 


dey, 
fame or chrefoe pot +0 


* 12.6. Make AB.DE :; AC.DF, Þ 

d /7em..66, DF. and-CB FE, Soak hg > ſeei 

1.0. CB-<arew, 4 alſo DF and FE Thall.h 

Hp. for that'AC EX3-CB, « . 

" 42410. Ae ACBIe foe 2 {ts Fs | $” 
E. > IO. E pe hecau eD z AL 
$. 10. pes is » atd of 

orc be gy too . k* dab 


Þ 24.10. Of 2 
4 2924139. x OY CLAD oc 
10" hs ; þ = s 
| PROP, zi. wv 
A line DE commenſible go 4 tujor the (C4: 
CB) ic it ſelf # miajtr tins.  . 


; , -M DF :; 
66. "ch Ob LE ; Of 
BE ep 


# % 
ie DE 
4 
- ; j 
TY. 
* 
: : 


Euclid? \Elamrents, 
« figd}Jh-053- An -£5, 1k, 191 
ONO OZ 3407. 2x8, 54 


4 line Di tenuineſer bl 40 4 (ook ray 
fower- 'ratiool 44nd 4 modial rettangle i(-4C —\- 
CBY404 Time containing im power -4 retconal and 
Again makte-AB . DE: : AC. DF. Becauſe -byp. 
AC*B CB, d4lſo DF '5 FE. likewiſe becauſe » j249,66. 
ACg +}-CBq * IS 1p, C therefore DFq i FEq 1 Os * 
6 ſhall be yer. laſtly, becauſe the rectangle ACB « 24+ 10» 
ns renee tr ag nn m—_— d ſcb. x2. 
in powet '$/-ahd py. VOICh was to R . 
monſt tea. ; 7 . : . ; by 


= LF | 24 Qs 


i 4 F . 

l, bt þ 4 

4 Z a 
- 2x F.2>: a * — 
on % Me 
* 4 i 2 

Ci 
n_ 
- 


; DFq be = FEq. allo bem. 16. 
wes < fhall FEq 10s 
manier becaulc ACB «© 24. 10c 


is uy. faltty; becauſe ACq 4 24. 10» _ - 
. OS -GBq SAC, -< ibs Eq be 2 24.9. 40+ 
_ DFE £ From whedet ws. that DEcon- f 42. 10. - 


£7.97, 


Wenn Cans 


þ P RO Po LAH, £4 


vx= 1695 9. 0 WW TwT 
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b24x.1. 
© 21. IC. 
022. 10. 
: 13» LO«s 
f 37. 10. 
£ 1+6. 


ICs 
k 55+. 19. 


I Os 


» 2defe 48 
IO, 

& 56. IO. 
o 5» defo : 
48. 10. 

459.10. 


a byÞ. 
b 23. 10» 
© 1.6. 


d 1 defeq2. 
ladef as. 
m x8. 10. 


power 5y and pow Which mas to be demon 


Frg. pr. 72. 


P I'9s LO. 


ws at <6. 
1 


Namely, if Hq = A-}-B, then H ſhall. be 


one of the four lines which the Theorem men- 
tions. For upon CD the propounded p, a make 


2 cor. 16.6. the reftangle CE = A, andFI==B. » and ſo 


CI'== Hq. Whereas then is A py, likewiſe 
CE is py. © therefore the latitude CF is'p 2 
CD. and becauſe B is wy, alſo FI'thall be wy. 
d therefore FK is 'þ + CD, <therefore-C F, 
FK are 4 A, and ſo the whole CK f is binom, 
wherefore if AC” B 4. e. CEC FI, « then 
CF (CC FK. therefore if CF B 4/ Chq—FKq, 
b likewiſe CK __ be . [+ for _ 
uently H==+4/ CI *® isa bin. It U 
24 + ERS 1 rhen ſhall. C Kbea 4. 
bin, wherefore H ( / CI) ® is a major line, . 
But if ADJB, © then ſhall CF be "3 FK; con- 
ſequently if FK'2. 4/ FKq—CFq, * then ſhall 
CK be a 2bin. * wherefore Hisa firſt > y... laſt 
ly, if FK'B 4/ FKq— CFq,? then CK ſhall be” 
whence H. thall contaia 


a fifth binom, 4 


. 


ſtrated. 

P'RO P.. EXXIM. 
| if two melial reltengles 4, B, incimmenJurable 
t0 one another, be compoſed 10gerber, the two re- 
rao Sag = lines are made; eirbev « ſecond 
thu b SOGGY OT 
7e ang] ” " | 

As Hcontaining in power A+*{-B is one of 
the ſaid irrational lines. For upon C D pro- 
pounded «4p drawthe reftangle CE== A, and 
FI=B. whence Hq—CL. Therefore becauſe 
CE and FI *are ya. > the latitudes CF, FK, 
ſhall be $2. CD. alſo becauſe CE = 3 Fl; and 
CE. FI< :: CF, FK, 4 therefore CE'D-F.K, 

. ES: - © there» 


aud 
o \'V ” 
< 


—_ in power 


. the refdue E 
TEES ere refidud? Tine, -_. 


For THOT 
fore EF is þ 


he 
mad 


NOTTS TS. 
R.. bra; SH is 60 hb 


= 


"PRO 7. IXXF. 


tind'D F, & medial line DE 
* duly*Iu_ power *ro the whole DF, 
whole DF « ratitacl 
Remainder EF _ir- 
 reſidud tar of 4 we- 


oe,” 


Ms 


1 but. DEq is *py 3 


4 Yeh Hee DF Pe RI Bs. - 
only 10 the whole DF, be 
# ® FCA. 4nd is 


ty 
249- 


"1 6 af-48. 


45 $0, be 10. - 


b 69. 10. 


« thers- 2 Jem. 26. 
was to be demonſtrated. 

In' fe og let there be DF, 2. DE,y/ 3» b byp. 
then EF ſhall be 2—4/ 2. 


\ bree. Gid DE vy * 
24 dere Flory $61 26 | 


PROP, 


IO. 


© 10. &11 


IOs 


Fig. or. 24 


: Becavſe 
« byp- {= 


IeFDE, | 


b.16+ 10s. 
fore D EE y 
2 BBD» . 7 Rec EFIa0Eg 
wag Lag harefare 
©27, 10. 


IIS, 


| « right Tine AC be WEIS | 
ME pyrite in uy 
' wbole BC, and 


which is "— 


jenny me rational, and the. | 


with the le AC that 


_ k $98 - 6 - 4 a n Le Ge EI 
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#40 Id » 
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CLLEOC! ra e32s rake bLt2e: "41 t 
6:hfh; - $3 3 TY i; 


- IT 
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ws 
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a X77. 


DIA» 5 Co's 2s 
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4 
A &t:1 
pt * 
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4 4 - 
. ad” ae a > + 


PR '@-Þs i LXXYUL ; 
| <righ | " mig” 74gbt 750, ve. 
bd Wnt amen as ry font I 


4 - 1-4 | P : 
ns), 1hd ah og 
- f 4 Ay | | 


v5 © aaa OE 

Ia numbers, #tDF be: 4/ 216-4 723 1 © 
DE y/: 4/ 216—4/72. thereforeEF is /: / do.g 
216+ a t—w i 73 Kg 
I*: i f 4% Ng Ou IH . 

| P R 0 P, LAKTK: 1:r ih yi 10s 


| es beacon mer nn 
oF fon 2009 hy BEG = tes 004} 


"Theti __ 


n 
= ” - Ss 7? 
, 
© d 


© F there be the ſame exceſs 
witude BG Ea 


added the equals MG,E F, that' is, ; the 
Va5aer: 13,2256 of the whats 4G, OE I: 
to the exceſs of the parts added, C,H. Wt ich | 

n , was to.be demonſtrated. - 


E PE | : _. Hence, four Maguicale Aridhmetically 


proportional, are alternately alloArithmeti« 
cally proportieanak - 


P:'R O'P. LAXX." 
on Agoone- or tine AB only one r%- 
ahead ribbr Uwe'BE vs commenſarable in pow- 
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b 79. 10. . TOS. dtherefore TS=4/ AC isa line which 


di 
with jy makes a'whole fty, Which was to be 
demonſtrated. | a -. 

VL D 
| Lemma. "7 

Upon 4 line DE* & the nite DF 
* ar. 16-6. ih Hh = OT IK =BCq. and oh 
letGL be bifelted in M4, and” rhe line MN | D 
parallel to GF. nr 

_ — DK 4 = Acq+ BCq. 

as t 


n conflr, 2+ The ret owgle A B=—GN or MK. For 
bo7.2 DK*= ACqu-BCqb= 2ACB-+AEq. but 
- © 24x. 1, ABq *=DF.  theref reGK <2 ACB. and 
d 7 6x, 1, | GNor MK — ACB. 
eI.6. - le DIL = MLq. For becauſe 
. ACB<*: ACB.BCq; that is DHMK :: 
f 19.6. MK.IK; ethence 1D, ML7: ML.IL.F } 


4. If AC bet: BC, then OX ſh hs 
£ 16. 10. 6G ForACq-BOAE pom y 


Þ 10.10. cane DHTAOY DB IK ( > ſhall 
_d 18.19, po therefore DL2—0L4 B | 


Uem. 26.10 pr Alſo DL'S GL. For ACq++- 
-D 10 10s ACS. that is, DK'Q GK. ® there 


' ® 19:10. fu CR aey BC, » then DE 


4 | P'R--O Pa © ACPI. 
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_ NIH 


becauſe AC, 
Yr on (ACq + ca That be be 3% ACq: © £/{ch.12-10. 
therefore DK is © « 4 wherefore DL is x5 C21. 10. 
DE. *likewiſe GK(2ACB) is uy. © 22: and 
d are Ghin ' and conſequent 24+ 10, 
2 GL, » But DEq .GE4q.. * therefore f 23. 10. 
is a reſidual, L and. that of the firſt order C > Bb." 
(becauſe ® AC BC, and therefore DE 2 y/ * ch.12.10 
Diq—GLgq. _ Been was to” be demon- k 74+ LOs 
ſtrated. l 1.defe 85. 
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ALL DE: :: AC. DF. b whence 
C2 DE © therefore DF--+- 
ajenF imedial ofthe fame order with | 
e-68, 10 Tand DE— EF ſhall be 2 medi- 
w- .—— al reſidual'of. the order with AC—BC, 
© 109. Which was to be demonſtrated. - 


PROP. CPL 


4 right line DE commenſurable wo « Minor line 
| AB (AC-—+BC) # it ſelf ſo 4 Minor line.. 
as Make AB.DE:: AC.DF. * then is AC-+ |-- 
*19% BCT DE-+EF. 'but AC-+ BC Þ is a Major | 
bb linez © therefore DF +- EF is alſo a Mejor 


as line; 4 and conſequently. DF—EE is a finer 
© 69.19. jjqe. Which was to — 7 nod wort 


IO. oo 
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0 77. IO» Gt NE. 
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with « Larter ſpace the wil. Jpace a 

* accordingly as in.the former, we may 

ſhew DF -|- EF to containin POner jy and pure 

«78.10, * whence DF —FF ka line making, des. pF 


: PROP. C/ll.. 


Fig pr.106 Aright lint DE commenſurable to « line AB (AC 
—2Z3C) which with 4 medial ſpace makes the 
whole ſpace medial , «it lelf 4 Ju making with 
4 medial ſpace tht whole ſpace medial. 

For. according to' the preced. DF. + EF 

» 79-10. ſhall contain in power | 
—EF ſhall be, as in the Prop, 
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or 4 LEAD 4 14:iojal- ſpace the whole - Ax. Ie 
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CE —A= Hq. berefore becauſe CT Þ is wy, 421. 10. 
« ſhall CK be '2 CD. but becauſe Fl Þ is py. © 13. 10. 
d thence FK j B. CD. * whence CK'& FK. f 74.506. 
f therefore CF is a reſidual, & and that a fe- C2 ef. 85 
coa7.- '1f-C K-17 Ww MM CKkg—FKq, * then 'To-: 
dual. Þut A, 
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106, x0, fidual; and Ze6hſequefitl$ FE (4/ CE) ſhall be 
ey a line making gy with jy. Which-was to be 
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The ſquare of « ritiondl. line, EO arty 
nomial BC (BD + DC maen.che 
reſodual line, whoſe names E H, C H, Eh s 


.. menſurab/e.z0 phe names. 8D, Ds of the mia 


DC :) and moreover, the ve ual line Ec which 
"== * 0 Ne Jen TRAIL ] 
the leſs name * make the 


b 14.6. therefore by diviſion; BD. EC. And 
whereas BD © CDC, thence.  1=Y 
© bib. FC. Take EG — EC, an GE ;: 
*14- 5+ ', EC.CH.. Then Efand CH ; the names 
of the relidual EC, whexeuntoall is 
that is propounded inthe Theorem. For 
ing that by Addition FE;GE-(EC};;: EH. Ee 
therefore FH. EH © : : EH;CHf::zFEzECE:.: 
e2.4 M. wherefore fince /BD.£ IJ. DC. | 
f before, Þ thence ſhall EH be ok b, po bs ty 
£byp,. EMq. Therefore becaul 
b 10.10» CH. Þ ſhall FH be CH, Ap es 
k cor. 20.6 CH. Moreover, CD 8 v >. w FECAQ)E | is 
116. 10 pp. n therefore FC 118.6, Þ- whence alſo 


CH is.-p B-CD. :®- therefore | I CH ar e þ and 


ch, 12.10 , 2 before. ® therefore EC 6A rehidnal 


* 74+ 10. 


P [0 10. 


4 15+. 10. Ry er BD LS rt. 


line, to which CH may be joyned. Further- 
more - EH.. CH f:: BD.-DC, and; ſo;by Jo 
yerfion EH.BD : :: CH. DCs. whence 
.,CB f DC, tha 5 be. 98 Bd Buy 
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f that is, iF BC be a firſt binomial, * EC ſhall * 12. 10, 
be a firlt reſidual. _ In like manger, if DC be * : def.48- 
to.the Tt propoutided þ,' then is CH T2 to the 10. 

i ® that is, if.BC be a ſecond binomial, * 1 def. 85, 


ſame b 

«Me all be a ſecond reſidual : and if thisbe 10. 

a third binom, then that ſhall be a'third reft- = 2 def. 48 
dual,'f%. But if BD be & / BDq—DCq, 10. 

Y. then {hall EH be  4/ EHq q. there-' * 2 def $5. 
fore If-BC.be 2.4, 5, or 6 binomial, EG ſhall 10. 

be" likewiſe 2.43 5, or 6 reſidual. Which was 7 15. 10. 
tobe demonſtrated. | 


14 -- PROP. CXIp.. 

The [quire of 4 rational line A applied to 4 re- 
ſcdudl line BC (BD-—CD) makes the breadth BE 
emi}; whoſe names BE, GE, are commen- 


a qporie-e he of the reſodual line 
, the [ane proportion : and moreover, the 
b4 line which made (BE ) is of the ſamo 
order with the refidual line (BC.) © 


a Make the reftangle DF — Aq. and BF. = coy. 16.6 
FE Þ:: EG. GF. whence for that DF = Aq Þb 12.6. 
== CE, < therefore BD. BC :: BE.BF. there- « 14. 6, 
fore by converſion of.proportion BD.CD:.: « 19.5, 
BE.FE:: EG.GF:: 4 BG.EG. bit BD I} «© byp. 
CD. * therefore BG GE. therefore be- * 10. 10. 


cauſe TCSE.Gy.> ſhall by be TL 8 cor. 20.6. 
E..* and OBG BD BF, moreover, BD* is þ, Þ 10. 10. 
po ys ect; DE (Aq)* is by the ore k cor. 16. 
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n_- 


256? Te Tem pb” 
21 7 Bis: b 
Ne FOAIs a3 exp "nt +þtn 


JOTC 4 "01.0 


2 113+ 10. Gq; » then ſhall BY CHI 

 bhyp, line, and Hla a E.8 
e 4 Go _ and HI. BI*: CD. DEV're 
012.10. fore by in hon Þ 


» - 
PLUPUNTUEC 


& rt 4 Tow , 


{wv qp—_ _. —_— 4, © A. «+4 A < Mt w_ «s * «4 ah 


i 191 SLY l 
-+T«.f 


: -tllits. « ht 
*. VP $414 :  \ , - 
» & = q i «Ny 
24 nets 44 * OTV 
— - x 4 _ 


< 


a < Sopn 
”, SS. 3 $7 


OTST 


D 


C 


Euclid Elements. 271 

angle DE be Hiniſhed, a — ho ſhall be, be þy. <> 
and 

* the ſame Loy => the former. 


- for_no_ 
ſquare of. the former being applied to p, 
makes the latitude BE.; therefore, &c, 


| PROP, Cx/ML. 


Let it be required to that in ſquare 
BD, the Fry: avs r% bat fr ur 


length to the [ 4B. he, $ - 
For ACq . ABq *:2 2.1Þ: : not Q. Q. 2 47s Is 
<rhrerg GX AH Vi BET 
b epiat note © 9. 10s 
with the ancient Philoſophers ; ſo that he _ 
underfteed-it- not-was- 
deſerving the name of a Man, but rather to. to . 
be reckened " 
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Defaninit#,.. 11. 1 


I, - Solid is that which hath length, 
' breadth, and thickneſs. 
IT. The term or extream of a 
ſolid is a ſuperficies. + - 


HL. A right line AB is perpen- 
dicular to a Plane CD, wher-it makes right- 
Angles ABD, ABE, ABF, with all the right 
lines BD, BE BF, that topchit,.and axe drawn. - 
in the ſaid Plane. lS ob hl Y | 

IV. A Plane AB, is perpendicular to a 
Plane CD, when the right lines FG, HK, 
drawn in one Plane AB to the line of common 
ſeCtion of the two Planes EB, and making 
Tight Angles therewith, do alſo nfake right 
Angles with the other Plane CD. ; 

V. The inclination of a right line AB to a 


Ho -.6 yok is, when, - perpendicular AE is 
m A the h point of that line 
/ AB to the plane CD, and another —_— 
. wil 


%s —_ Elements; 
from. at E, which the expen- 
AE 1g Plane CD, 
Eo drry line AB which isin nfchg an 
Plane, whereby the Angle is acute A 
which is contained under Jong Gee AB, 
a00ce Bp 08 WEN a; 
. Plane — AB to.a 


. Plane Sx an acute angle TO onfpined 
under the fob lines ST GH, which 
drawn in either of the Planes AB, CD to the 
ſame point H of the common ſection BE, make 


cove Ang) Angles FHB, GHB, with the common. 


VII. "Planes are faid to be inclined to other 
Planes in the ſame manner when the ſaid an- 
* of Inclination are equal one to another. 

Parallel Planes are: thoſe which be- 
ing pro 


vlonged never meet. 
Like (olid Figures are ſuch as are con- 
tained under like Planes equal in number. 

XN. Equal andlike folid-Figures are ſuch as 
are: cantained- undet like Planes both in mul- 
titade and itude. 

XI. A ſolid © Angle is the inclination of 
more than two right lines which touch one 
another, and are. not in - the ſame Superft- 
cies. 


Or thus: 


A ſolid Angle is that which. is contained un- 
der." more; than two plane Angles not being 
in the! ſame Superkicies,- but conſiſting all at 


Es 
A Pyramid is a folid Figure compre- 
hended under divers Planes ſet upon "one 
Plane, (which is the baſe of the Pyramid,) 
and gathered together to one point. 

N 5 XUT; 
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4 bt eſther tide iti the'ſup ſes ofthe 


Tits: A Cote is 4 Are inat6; whith'6lis 
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thoſe that contain' the tight angle) remain- 
ing fixed, the Triangle! 5 furned r 
filf it retith to -S -4,-- 
firft thoved; Ki "Bred ripht' 

equi ts the other hich G0htalhert 


hops i be ſt, Tel is.4,r 


If preater, an ne.. 4 
X. The A gre So TY 
line about which the Triangle 1s thvyed. 


XX. The - 


© Glas are 
the circles whith By» 3 by the two 


On 


ket pra 
XXVIL' An Oftaedron is\a ſolid Sil 


on 5% equal and SUatera! 


on is a ſolid: 


| Produce AC-in the Plane di dire to; i 
Jon conceive eB to_be drawn ftrai t from 
AC no right lines AB, AF, have.one- 
> © IOax.1. *nnon ſegmene AC.. © which a imjoſible, | 


PROP. 


If wo right lines AB, CD, 
are mthe [ame lane.; And 


DER s tn, one the. laxe. 
" "For imagine gp. Fs the Tri 
Wo "il 1 n 
bg Pea oy 


ine Sin a plank, and the © 
* Ie Ie, Yafed pn $; 38 i ig nad 
th Tangle, EDR 


k "heros the ws nigh Fo DC, are 
hich was to be demonlirated 


PROP... 


whale Elekintk” 


| 253% Mem 3 (10 FRTT 
- et pi's 0g F086.” + +. 6. 
> if two pl planes AB, CD, ci i the th 1h 
> IEP os comma T255 right Wy 
L a Tines Bc F, b 
j which is abſurd -o 0 
4 


. draw. any, right Jine GH through 
joynFA,FC, _ . FG, FH, Becauſe Th 
: — FB, and DEA —EC, and'the Angle ED: * conftr. . 
b = CEB, © therefore AD is = CB,** md 15.1... 
likewiſe AC DB. 5 *"thereſp efpre AD is pa- ©4+ 1, 
rallel to Cs and AC wo, on Ich.34. 1» 
the le — H, a angle Fs I's 
hn fagke GORE NE = in 8 therefore, f _— 
GE=EN,s and AG=BH. whence by reaſon. 8 26. 1. 
by the byp- Rn 
FA, FC, FB, FD, L 


> ric. wt. 26 


BT 

are mu a 

gles. FEG, FEH, are NT ſo Fa 10 def. oY 
2n- 


KG, angles. te ih ane, BE 
A jo MH , 2 


*2 def.I11.- Plan ADBC,.* 
£0 the. Gid plane. 


For AC, AD, 2arcin eFC; 2 and 
AD, AE, are ___ HE hich if you 


* . 
_ 
.11E Ire IT 


gle GC" iv MAYPanea" rin 

right line GD. rpengcular to the three 

_ DA, Ds; -therefore i in ©$. IT. 
| TELL j 'Gore f2.1h. 


4a t angle. A *s 
GE: 


HG perpendicular ts E IF; alfc ey A, pla 
the parallels EF, CD, rn IG perpendicular 
24. 11. 70 EF, * therefore EG is perpendicular to the 
b8. 11, Plane wherein HG, GLare; and. S 6 are 


e6. 11. Perpendiculax to the Dos ng 


AH'and” CA OY 
demonftrated. 
'P R'o. roo » ay 


If two right tides. 48, A # ne. ano- 
_ be ae to two Jaw ME Jines ED,DF, 


emangy Farah. ri iy} bt lines ls Th Re oe 
plawe, ( Es, - 
BAC, EDF. p" F Wi 


Let AB, AC, DE, DE, he equal one to 
the x G, DE, x AD, > alk Tn CE. 

. 4nd S. wh 
_—_ bAGnE, kd, are ralls an ex 2quah In Þ} 
b 22 'N manner, CF,A +) al. 
; © Therefore atfo mY F Br nd 


1 Jag NF | 
. 37 y , 
dd pp ng 5 % ; 
mg Oh Fry - TID +> 
11» l s £ [0 


© 


q © = 
» | Ay. © ! 6 0iv3s 17 s 


, at. » = 
SE 457 42>: . 


FP X0 P. 


: - 
, F.C 
, G l : 


Wrath. nd > 4+ VS Laebetng 


Euclid*s- Elenenrrs; - 


PROP. If © 


From "# poiut gives on bi 4 #6 ew a right 
life AT perpendicular 10s "below BC. is 

In the plane BC draw 'any Wine DE; to 
which from the point A » draw the” perpendi= 
cular AF; 'and'Þ*tikewiſe.FH' int the plane BC 
cutting the faid line DE.at F; «then let fall * 12. I» 
AI perpendicular to FH. 'Which AT ſhalt be*® 11. 1. 
perpendicular to the plane BC, 


DER ah —_ EL, 
to DE. Becauſe DE © is icular to Po 
arid FH, * therefore DE ih icular *4.11. 


to the plane IF Ci fo athe 1s perpen- f 8. 11. 
dicntat to the fime *e fame plane. '© therefore the'an- 83def. 10; 


The Elewenth Bookf,:; 
P tow ma Efa 


* 6.I1, 


: Ie Fr Wh dns v\ 


VI Ls 
2 Ag, Wa 


| e29:1. 4areright angles, alſo 


4 IGA, HGA, | 
f 4- 115 right angles. f therefore Gag, 


ena 


" 
F. 
a 
L 


Wy bs 1 
they be conceived to "booth 


4 


cuts yes ce 


2 IG. Is 
-: bo. G 


8 4 
12s | 


Le The Ur Ban 


warts 3 making the ot.ofon hepa Th : 


a 2. * making oy 
b8.11+ a} int py TINS 
© 4 def. 11 bg perpendicular es the plane boys TM 
lizewiſe any other. lines that are perpendicu- 
lar to EG. © therefore the plane on n- 
dicular - to.the plane CD; and bg ++ 
Dn ele EE RT ae 
e | 
3 


ft 


: CE C2 bo 
— y— cc — A as 


Pp 4.0 P. Xx. 


F ins .CD, cuning he 024 ths other, 
fenders 6 SEL their line of 
be peryenliculer to tbe 


are takew 


Eee ISS 6 
C” BAC. Which wes go belts moriſtrated;”* 
4 *7.447 10W0R cd Xx: 
23Qlt wlll a WILEY) 


* ft 


nr 


” 


o : - 
tw © F . BY - © 
# o 4 = 


an4.c (D.ar ML Ws AB : 
: ey af: =4aiaT 


'h 114 OM ſ 
-wionA is = Rp "Xx. 


a__ + 

- hag. A, p, 
ht Jince 
6. then of 


439.3, 


Flt wy ©} (62 "45 v.41 4 


AK oF, Lg 


* 21. IIs 


» 
oz») _— WY 
SORT "Ip 


1A -:8E.BA # p #4; $25 Bk 


Yona ib 


a 16, Ilc 


j- > 35- def. 
Il. 
FAD © Io. In, 
Ed 434. 1.X 
- © 7. $o 
£ 6. 6. 
d4 I. 
kG ax. Is 


Y = 


. d RY 
| 
i L nd —_- 7 FF» En Ts ths She 


Ho the vines A , Pgr 
M; AH, and « DL, DG, vant TO, AD; EF, ©36.1. aud 
An ae gn. © wherefore the Pa- 1 def. 6. 
pipzdon AQis = AF; and by the ſame Þ 24. 11. 
reaſon_*10.def.11 


» 2 


big IT; 


Thats 4 (Hoc i \ 


"#0 


4r to th latic DCE 


ENDS Fa 


© the ctr of of this d 


"the framin Booaekg Cay rito 
az: Eh rs 


K30) 1 hd 
* MG .&< £. -} 


£ 
: 4 ; "as" 
P: K0'P. 
4 wv 4 © FY C 4 F 


. p we 2H! 


.. FromJo 7 *: polite”  inrn6 ere TE 


— Oo wp == op = » w' 


. & In *u4 


| . | 
to the ſolid angle C, bd12.6. 
BAL AH, b and CE. © 22:5. 
irene ity FC.CG?: 


7 BALAT ipedon- AK, 
t bh. Ad and to that id et, 
For-by the confſtrution, the Pgr. 4 BY is « 1 def. 6. 


like toFE, and 4 HI to EG, and4BI to Os E 14. 11s 
and «© fo the op of theſe to the oppoſites ann, 
of them: therefore the fix planes of the ſolid 
AX are like'ts the fi Sf the ſolid CD; 


f and conſequently AR, ED, ace like Tolids, f 0 defe11. 


"3 "RIO wo be-Yone, 
to 
2 R '0 P. XXY110, 


EEE AD becut by « plane 


lines Fo CG, J 
is B Wer FO AB ſhall 

FGCcD. 

: equal and a- 2.24-*IT. 


'Pyr. ans 8 » 34-1: | 


equal Pers. AC, AG; are 


FJ <qual nd © FB and FD.” therefore all 
the planes of FGCDAH are equal 
and 1] to all : wh alanes. of the , Þ 


FGC 
aa "WA II *to* be 


Roy: 


and" con "ofis: BL © 9 def< 11+ 
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* 4. 6, be- 
tween the 
neal 
planes 
AGHE, 


FLKD. and 


ſo under- 
and it in 
the fol). 
and 25.1, 
b 2. and 2. 
4X. Ls. 
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P RO P. XxIK 
Solid - Noh on 4G - 'T: yl 


AGHEMLK1 boy poſing nd 
.baſe fr Arty Fr height,” 
ffing lines AF, AM, — in GY 


right lines AG, 'FL, are equal one t0 the- other. 
For 2 if from the equal priſms AFMEDI 
GBLHCK, the common priſm NBMPCL 


taken away, and the folid. AGNEHR be a 
ded, the Parallelepiped. AGHEFRCD ſhall 


— AGHEMEKL Which vas to be demos 
ſtrated, ©: 


P RO P. XXX. 


Solid Ts - W0gs ed pn G 
baſe 0 SE th ' [ame ghe, whoſs du - | 
ing lines AH, Al, are not placed in the ſame rig 
lines, are equal one 10 the other. 

For produce the right lines HEO, GFN 
and LMO, KIP; and draw:AP, 'DO,.BC 
CN. * then ſhall DC, AB, HG, EF,, PQ; C 
be as well equal, and parallel one to. the other 
as AD, HE, GF,..BC, KL; I, QN, PO. 
bwherefore the parallelepipedon ABCBPO | Q 


ſhall be. equal; to-either parallelopipe 


ADCBHEFG, ADCBIMLK;; - CO Remen | 
ly theſe two are equal one to-.the - othet, 
Which wasto be demon{trated. ; 9H 


$1109 


P KO P. XIX/:. ates T. 


Solid parablelepiredons ALE £6 MB h 
CPa0HQ DN, being conſtiated upon equal baſes 
| dhEK; 


J 


X| 


$f* <4, 1; * 7 


v2 
” = & 
F »& 
4 | | 
_ : 
, Ls 
: k ; 
£4 «3 
_—_— 
+ 
i . 


£5 348 C '" 


VO ® #4 
>. % "__ is M7 
644 £4 
»J l f 
A 


-4 
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ALEX , CPwO, and * in the ſame height are * br bejght 
one to the other... underſt ind 

Firſt, let the parallelepipedons AB, CD the perpen- 
have the ' ſides perpendicular to the baſes; dicular 
and at the fide CP being , * make drawnfom 
the Pgr. PRTS equal and like. to the pgr. the plane of 
KELA. Þ and fo the arxF Ou #.. the baſe to 
PRTSQVYX equal and like to the parallelepi- tbe oppop.e 

n.AB. Produce OwE, ND, «PZ, DQFEF, plane. 

RB, AVy., TSZ, YXF; and draw EF, By, *18. 6. 

| * | > 27,011 5 

The planes OsSN, CRVH, ZTYE. © are 10def.11. 
parallels one to the other; * and the Pgrs. ©39def- 11 
AEEK, CD@O, PRTS, PRBZ, are equal. 4 byp. and 
Therefore ſince the - parallelepipedon CD. 25. 1. 
PVSs:: pgr. Co (PRBZ) Ps ©: : parallelepi- © 25. 17. 
pedon PRBZQVyF. PV ſo; the parallelepi- : 
pedon CD * thall be = PRBZQVyFe8 = fog. 5. 
PRVQSTYX * — AB. Which' was to be de- 8.29.11. - 
monſtrated. | b conftr. 

But if the parallelepipedons AP, CD, have 


ſides oblique to the baſe, then 'on the ſame 


baſes and in the ſame height, place parallele- 

pipedons whoſe ſides are perpendicular to the 

baſe, * They ſhall be equal to one another, x 25-11, 
and thoſe that are oblique, ® whence allo the n 7.x. :, 
oblique parallelepipedons AB, CD, are equal, 
Which was to be demonſtrated. 


PR O-P. XXXI. 


Solid prrallelepipedons ABCD, EFGL, of the 
ſame beight, are one to the other, as their baſes, - 
AB, EF. -— | | 

Produce FHT, * and make the pgr. FI==AB, 2 45. 1 
and d compleat the paralleyp. FINM. It is Þ 31, 1. 
clear” that the parallepp. FINM, .(< AECD.) < 31, 17, 

_—_ O22. EFGL 


- 


: % 


YZ 
a 
—» 
% 


* 25. Is 


2.2. To 
-b 27. Its 
c 21I« Io 


« byp. 


© [. 6, 

: dn” 
s conſtr. 
b 10 tef-5. 
: k Ts 6, 


| 161 bal & and. altitudes are reciprocal. (AD... ER: : 
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EFGE 4 :: FI (AB). EF. Which was tobe &* 
monſtrated. | 


> 80 ?.” Xxx. 


tid paraletepipettovs, CD, x1 
he bl feopor: los one'ra the other, 
in which their bomwlogous ſites 'or 'of like projer- 


non 41, EX, #fe. 
Produce the right lines A1E., DIO, BIN, 
an{ * make IL, IO, IN, rn jos 


band ſo the parallep 3nd tk e 
to the parallepp. roy. ces let the 


TXPB; NO he d. « Thi go: kr 
AT.TE CEK'):: DI. ACT: RING BE. 


« that is,the pgr. AD.DE:: DL.IX:: 

f 7. the parallepp. AECD. DLQY U::DIRY: 
IXBP : : IXBP.IXMT. (&EFGH )..> ther 

the proportion of ABCD to EFGH is triple of 
the proportion of ABCD to DLQY, * or of 
AI'toEK, Which was to be demonſtrated. 


Corollarium. 


Hence it appears, that if four right] lines 
be continually proportional, as. the frſt is.to 
the fourth, ſo is a parallelepipecion deſcribed 
on the firſt to a parallelepipedon deſcribed on 
the ſecond, being. like and in-like manger 
_ | 


| P 8.0/7, xxxIv. | 
I ſolid parallekepipedons APCB, EHGF, 


ax .) And ſolid pardllelepipedons, ADCB, 
F, whoſe baſes and &/titudes are reciprocal, 
Sy Ras Fir ſt, 


Euclid's Elements. 

Fir, let the fides CB, GB, be-perpendi- 
cular to the baſes ; then if the altitudes of the 
ſolids are equal, the bales alſo ſhall be equal, 
and the thing is clear. But if the altitudes 
are ' unequal, from the greater EG ® take-E1 
=—=AC, and at I Þ draw the plane IK paral- 
lel to the baſe EH. then 

1--Hyp. AD. EH<e :.: parallepp. ADCB. 
EHIK 4: : parallepp. EHGF. EHIK<:; GL. 
IL ©: ::GE.IE. (fAC.)& it is plain therefore 
that AD.EH:: GE. AC. Which was to be 
demonſtrated. 


2+ Hyp. ADCB.EHIK ®-: AD, EH&;:; EG. h 


EI 1::GL. IE ®;: parallepp. EHGF. EHIK. 
n wherefore the parallelepipedon ADCB = 
EHGF. Which was to be demonſtrated. 
" Moreover, let the fides be oblique to the 
baſes, and erect right parallelepipedans np- 
CE ns Gan be eral rd 
arallepps 11 equai ts 
Wherefore finee by the firſt part, the baſes 
and altitudes ef tho be reci , the be 
fes and altitndes of theſe alſb {hall he recipro- 
cal, Which was to be demonſtrated. 


Corofarium. 


Ml that bath been demonfirated of P arallelepepi- 
dons in the 29,30, 31, 32» 33» 34. Prop. does 
elſe agree to trienguler priſms, "which are balf jyu- 
yy range as appears by Prap. 23. '- There- 

1. Triangular priſms are of equal height 
with their baſes. 

2. If thay have the ſame or equal baſes and 
the ſame-altitude they are equal. 


Oz 


2.1f 


4 
. = 


g 31. Is 


© 22, IT. 


' ( OISED | 
293. 


d 17.5. } 


© 1.6. 
f conflr. 


EI I. -L 


m22.11, 


9+ 3» 


_— 
Os 


_* 


I 


- 
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| 3. If they be like, their proportion is tre- 
ble to that of their ſides: of like proper» 
tHON, 
4. If they be equal, their baſes and alti- 
tudes are-reciprocal; and if their baſes and 
altitudez be reciprocal, they are alſo equal... 


PROP. XXXP. 


If there be two plane angles BAC, EDF, equal, 
ad from 1be points of thoſe angles rwo right lines 


AG, DH, be eleygated on bigh, _— 


. argles with the lines firſt given, each tp bis cov- 


re/pondent angle (the angle GAB== HDE, and 
GAC==HDF.) and if in thoſe elevated lines AG, 
DH, ſome points be taken, G, H; and from theſe 
points perpendicular lines Gl, HK , drawn to the 
planes BAC, EDF, in which tbe angles fir ” 
ae, and right lines Al, DK, be drawn to 


ger Bf 7 op from- the points. 1 K,, which are 


mad erpendiculars in the ' plaxes ; thoſe 
right lines with the elevated lines AG, DH, ſhall 
contain equal avgles GAM, HDXK. | 

Make DH, AL, equal; and GI, LM, paral- 
lels, and MC to AC, MB to AB, KE to DF, 
KE to DE perpendicular ; and draw the right 


. lines BC, LB, LC, and EF, HF, HE; * and 


LM is perpendicalar to the plane BAC); 
d wherefore the Angles LMC, » LMB; 
and by the ſame reaſon the angles HKF,HKD, 


- HKE, are right angles. Therefore ALq<— 
' LMq-+ AMq < = Ry CMq + ACg-< —= 
d there 


mr A ay re the angle ACL is a 
right angle. Again ALq *©-=EMq-+ MA 
e =LMq-|- BMq-+ B&Aq © = BLq+ BAq. 
« therefore the angle ABL is allo a right an- 
gle. By the like inference. the angles DFH, 
| 6, DEH 


% 
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DEH are right a + f therefore AB=DE, f 26. 1. 


fand BY=—=EH;-f'and AC=DF, and CL=="'g 4. 1. 
FH. 8 whereforealſo BC = EF; e andthe an- 


gle ABC==DEF, 8 and the angle ACB=DFE. h x ax. 1. 


b whence the ether right angles CBM, BCM, &« 26. 1. 
are equal to the other FEK, BFK, * there» 1 47, 1. 
fore CM = FK,! and ſo alſa AM—DK. there-- m confer. 
foreat fromLAq » =HDq be taken away AMq n 47.1. © 
—DKq4®there remains LMq — HKq. where- .2. x. 
fore:the triangles LAM, HDK are equijateralo $, 1, 
one. to the other ; ® therefore the angle LAM 


= HDK. Which was to be demonſtrated. 


Corollarium, 


Therefore, if there be two plane anges 
equal, from whoſe points equal right 5 
be elevated on Migh, containing equal angles 
with the lines firſt given, each to each ; -Per- 

iculars drawn from the extream points 
of thoſe elevated lines-to-the planes of the 
angles firſt given, are equal one to the other ;. 
viz. LM = HK. | | 


, i 


PROP. XXX 


If. there be three right lines DE, DG, DF, 
proportional, .the ſolid parallelepipedon D H made 
of them, is equal 19 the ſolid parallelepipedon I N 
made of the middle line DG (1L) b s alſo 
equilatera} , and equiangular to the ſaid paral- Y 
lclepp. DH. 

y DE.IK *:: IE.DE.-> the pgr. LK 2 byps 
fhall be = FE. and by reaſon of the equality y 1, 6, 
of the: plane angles at E and I, andof the lines 
GD;1M, aifo the altitudes of the parallelepi-- 
peioye.are egual by the prec- Corolh "ome © 21, Is 

| 'O4 - 
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fare the parallepps | are equal 'one to” the” 
other, ' 'Which was to be demonltrated. Has, 1 


a” 


PROP. XXXVk 


there be four r1ght lanes A,B, C, D, proportt 
B: the ſolid parelelepipedons Av, CD, be- 
"ing Tike, and in like fort deſcribed from them 
-be propertionid. - And if tbe folid' parillel 
d0ns, being like and bd like ſort defovibed, - wi 
portional, {A .B':: CD.) thtn:thoſe right © 
A, B, C,D, fhalt be proportional, 
hs os For the proportions of the parallelepps. 
> {-þ 22, 2are triple of thoſe of the lines; therefore if 
/09-£3*3%* A.B:: C.D. Þ then ſhall the parallepp. A. pa- 


ratlegns B::;'parallepp. C.-parallepp. D, and 
{0 allo contratily, - - /: O29 | 
P*R 0 P. "XXX. 


' 4 plane AB be povpondioulav 40 4 $1ans Ac, 

fir Bot nora berry nor 4 | 4 poles 

FE in one of the planes (4B) 10 the —_ AC; 

that perpendicular - rap fall upon the common 
ſeTion of ube planes AD. + a4 

IF it be poſſible, let F fall without the in- 

212.1, terlettion AD. and'in the'ptane AC + draw 

' *2. «nd 3, FG perpendicular to AD; and\joyn EG. The 

| def.tn, gle FGEVis «ER, and ERG is ſup» 

FE e191 poſed toi be ſuch alſog therefore two tight-an- 

- * * gles"are in the trichgl2 FG. © Which ab- 


ſurd. hs» Pg | 
7 P K'O Þ AXATX, 


if the fides (HE, Fc,AF, BC, end DH,GB; 
HB) of *be oppoſite planes AC, DB, 


 Budlid's Elements. 
cal plavier 1.00, PRAR, be drg throagh | 
ſe&ions, hes Ck of the? anes þ.w 
the diameter of the folit parallelepipedon AB ſball 


TQ, are equal. 


$ a Tight line, and fo in like manner is 


0 5 an oP 
A 
& 
2 
1 
F 
T 
FE 
ws 
32 


equal to FG< as FG to CB, and f thence AD 
L is parallel and equal to CB ; # and conſequent- 
ly AC to DB. ® wheref6re AB and ST are 
in the fame ne ABCD. Therefore fince the 
vertical angles 


BT; therefore ſhall AV be = BY, 1! and SV 
== VT. Which was to be demonſtrated. 


Corollarium. 


Henee, . in every parallelepip:don all 'the 
diameters biſeCt one another in one point, V. 


P RO P.- XL. 


If two Priſms ABCFED, GHMLIK, be of 
equal alticnde, whereof one bath its baſe ABCF a 
parallelogram, and the o1rber GHM 4 mine ; and 
if the qerallclogram ABCF be Jauble 10 1be trizn- 
gle GHM"; thoſe priſms ABCEED, GHMIIX, 
are equal. 


For if the Lugar} Oo AN, GQ, be. com- Þ 34. 1. © 


pleated, '* they ſhall be equal, becauſe of the 
equality Þ of the Baſes AC, GP, ande of the al- 
titudes. «4 therefore alfo the prifins, © the 


JENA 


© 34+ 1+ 


Moreover © as well AD is parallel and f0, 11G 


I 4X; 
8 33. Is 
ho.11s 


AVS, BVT, and the alternate 
angles ASV, BT'V are equal; k and AS *7ax.1. 


| 26. I. 


231 IT. 


7.4Xx. 


< byp. 
do8-11, 


O 5 bal's e 9. ax. 1: 


_ 


d Na Ho d ſch.15.1. ©? 


- 
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halfs thereof, ſhall be equal. Which-was to b: 
demonſtrated. . tt 


on the preced; Penogſenien, the Dimen- 

wy - ſoon of triangular priſms, angular, or p4d- 

Andr. Tac9» ar our is learnt ; vis, by multiplying No 
: altitude into the baſe. | 

As if the altitude be 10 foot, and the baſe 
190 ſquare foot (the baſe may be meaſured by | 
ſcb. 35. 1. or by 41. 1+) then multiply 100 by 
10. and I000 cubic foot ſhall be produced for 
the ſolidity of the priſm given. 

For as a rectangle, ſo alſo is a right pa- 
rallelepipedon produced of the altitude mul- 
tiplied into the baſe, Therefore every pa- 
rallelepipedon. is produced of the altitude 
multiplied into. the baſe, as appears by 31. of 
this Book, | | 

Moreover, fince the whole Paralelepi- 
pedon is produced of the altitude. drawn 

. into the baſe, the half. thereof ( that is, a 
triangular priſm) ſhall be produced. of the 
altitude drawn into half the baſe, 'namely the 
Triangle. 

An Advertiſement.: 


Obſ. That of. thoſe Letters which denote 4 ſolid 
exgle, the Joſt i always at. the point in which the 
angle is; but of thoſe Letters wbich denote « py- 
ramid, the laſt. is 'at the ſupreme point thereof. 

Ex. gr. the ſolid angle ABCD is at the point 
A; and the ſupreme point of the Pyramid 
BCDA is. at the point A. and the baſe is 
the Triangle BCD. | 


The end of. the Eleventh Book,, 
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CE — 


— 


en Of; 1. 


SDK autres ABLDE, FGHIK, 
uh tbed in circles ABD, FGI, are 

— One 10 another, as the ſquares deſcri- 
", bed a, the diameters of the Circles 


| WAG, FH, GM, Becauſe * the = x def. 6. 
4 =F 42nd AB. BC:: FG.GH. Þ6.6. 

zerefore. the angle ACB (*ALB) be e 21.2. 
= FRG (< FMG,) but the angles ABL, FGM 4 31. Js 
dl SF ſo equal; < therefore the trian- * 32. 3- 

FGM, are equiangular. f wherefore f cor. 4. 6; 

: AL. FM. 8 therefore ABCDE. 8 22.6, 

PK: : ALq. FMqg. | 


Corollium.. 
Hence: (becauſe AB;FG:: AL.FM :: BC. 


GH, &c.) the contents of like polygonous ft- 
gures 


300 


12. 5. 


3 ſcþ. 7* 4+ 
d 20. 3., 


© [ch. 27.3. 
44L. Is F 


 ©410._ 
L "LAG 
| 2p0fh. 1- 


& 30. 34nd .(the, circle, EFN— 


b 1.12.4#4 gures deſcribed in a circle are in * Proporti- | 


'on as the diameters, 
P ROP. Nl. 


Circles ABT, FFN, art in 
a1 4 the ſquexes of their 


+ 7 


" Sappoi ACq. EGa:: the circle ABT.1I. I. 


ſay then I is equal te-the. circle EFN. 


For firſt, if it be poſlible, let I be leſs than - 


the circle EFN, and let $ be. the excels or 
difference. luſctibe the i 
Circle EFN, *'it being the 
bed ſquare, and fo greater than the ſemicir- 
Ae. b Divide in two the Arches EF, 
FG, GH, HE, and at the points of the divifi- 


ons joyn the right lines EL, EF, &c. at L draw. 


the Tangent. .PQ. (<whigh. is parallel t 
and produce Es the trialWle 


ELF*#. the 'half of the Jy 

greater than the half o 

and in like ſort, the' wy aq 

exceed the halfs of the Yet; 
rob Tha Pot ETA 


Dales vs,  hkewite oe York R 
ments. Wherefore: if the || FGE 
taken from the citCle-EFN, De Whanttes 
from the other ſegttients, . arid ,this be 


confinually, at letig h'e there; Fo $tvain-ſome. 

magnitude !eſs than K. "Let us*have gorie To . 

far, namely to the ſegments EL; LF, FM, Oc. . 

taken together leſs fhan K. Therefore (f the. 

cixcle EEN—K) "H:fhe poly 's ELFMNHO - 
L 


he ſegm, 'LF,-&c.) 
In the. circle ABT £ conceive a Tike polygo- 
non 


i liners 46, | 


eAbGHin the 
fofs elremmſcrie 


in, /if it be poſi LleTber -the cir- 
4 v; + 


be repugnant: 
concluded, that FIR 
ich was Io he demon-- 


«TIS be 1415 ih 3 £ 
203 vViinao:: ob 3 i Pp. os. 
—_—_— A. "Pi .0- . mW. . 
FS. x 15 


jr aid DC pray 
ade, ny © hn Lett be eupordh having 
Hl equal, like one to the ot 
ARE, triengular, And like to the_ whole ABDC ; 
and into two equd! Priſms, BFG EH, EGDIAK; 
hey $200. Fram we than the þalf of 4þe 


wee gs Tides of the. pyrarnid. into two. 
poet pointsE, F,G,H,1,K, and joyn the. 
, FO, y 44 E1; I'F, FK, KG, 


Bs Peruſe ee Ws oF the pyramid are 
ger 


Ps. Il. 


e 1odef.11 


f 24X. Is 
£ 49. LIL.» 


The Twelfth Book of 
oportionally cut, * thence HI, AB; and GF, 


| NB: and IF, DC; and-HG, DC, &c. are pa- 


rallels. and conſequently HI,.FG; and. GH,FL. 
are alſo. parallels. . therefore it . is apparent, 
that the - triangles ABD; AEG, EBF, FDG> 
HIK ,..> are equian »- and that the four 
laſt are © equal: in like manner the tfangles 
ACB, AHE, EIB, 'HIC, FGK, areequiangu- 


lar; and the four laſt are equal to the 
other. Alfo the triangles BFI, K, IKC, 
EGH ; and laſtly the triangles .AHG, GDK,. 


HKC, .EFI, are like and equal. -- Moreover, . 
the triangles HIK to ADB, and EGH to BDC, 
and 'EFI to ADC, and FGK to ARC, @* are. 
= har From. whence it evidently follows, 
ſ, that the pyramids AEGH, HIKC, are. 
equal, and * like to the whole ABDC, and'ta 
one another. Next, that the folids BEGEIH, 
EGDIHK, are priſms, and that of equal height, 
as being placed between the parallel planes 
ABD, HIK. but the baſe-BFGE-is f double of 
the baſe FDG.. wherefore. the ſajd priſms are. 
equal ; whereof the, one BFGEIH, is BET, 
than the pyramid BEFT,' thit is, an NV H, 
the whole than its party and. canſequently the 
two priſms are 'greater thih the two pyra- 
mids, .and ſo. exceed the half of the whole 
mrg ABDC. Which was.-te. be demaon-- 
rated, | 


P.ROP. W. 


If there be two pyramids ABCD, EFGH, of. 
the ſame. altnude., en Myra, ry baſes- ABC, 
ither, of thew be divided into two . 
prramids. C AILM, MNOD; and EPRS, STFH) 
equa} one to the orhtr and oe OI, and 


'Euclid's Elements. 
Into two equal 
and PFGA ST, 


TSF; ) andif in like man- 
ner either of thoſe pyramids made by the former di- 
viſion be divided, and this be dome continually ; then 
a the baſe of one pyramid is 10 the baſe of the 
0they pyramid, ſo are ol the priſms which are-in 


one pyramid, to-all the priſms which are in the 


0they pyramid, being equal in multitude: 

For ( applying the conſtruction of the pre- 
cedent. Prop, )-BC.KC®:: FG.QG. Þ'there- 
fore. the triangle ABC is to the like triangle 
LKC as EFG is to © the like RQG. therefore 
by permutation ABC.EFG 4: : LKC.RQG «: : 
the priſm KLCNMO . QRGTSV (for theſe 
are of equal altitude)f : :IBKLMN, PFQRST. 
s wherefore the triangle ABC. EFG : : the 
priſm *KLCMNO -+- IBKLMN: the priſm 


ms (IBK LMN, KICNM0.;: 
G 


2 189. 5s 
b 22 6. 
© 2, 6. ce 
4.16. 58. 
eſch.24.11 - 
f 7.5. 
E 12. 5. 


QRGTSV -þ PFQRST:; Which was. to-be 


demonſtrated, | 

But if the pyramids MNOD, AIEM;-and 
EPRS; STVH; be further divided, in like 
manner the four new priſms made hereby 


ſhall be to the four produced before as the 


baſes MNO and AIE are to the baſes STV, 
and EPR; that is, as LKC to RQG, or as 
ABC to EFG. *® wherefore all the priſms of 
the--pyramid ABCD are to all the priſms of 
the pyramid EE GH as the baſe ABC is to 
the baſe E FG. 


P.R-O P. Y.: 
Pyramids ABCD, EFGH, being under the 


ſame altizude, beving trienguler baſes ABC,BFG, 
are one to another as- their baſes ABC, EFG, 


are. 


Which was to be demon». 


i 12. 5» 


=? 


a ITs IO» 


_ owed em will a priſmIBKLMN 


STR be leſs than the 

ſince the pyramid EFGH=X-F-Y, it isma- 
nifelt, that-the remaiging PFQRST, 
QRGTSYV, are greater than the id X, Con- 
ceive the pyramid ABCD divided after the 


FD wag Lp 7 therefirs XC 


the arid. V FORST I- QRGTSV ; which is 


. contrary t9 hich was affirmed before. 


Again, congeive K (—”, the pyr nant and 
EFG. ABC. Becauſe EEGH* et 1 
5 thence Y —I'the +ABGD. which is ſhewn 
before to be 1 5 Therefore I conclude, 
that X is equal to theppr. EFGH. . Which 
was to be demonſtrated. 


PROP. FW. 


- , Pyramids ABCDEF , GHIKLM, confiting | 
wader the {ame diitude, and baving 

ſes ABC DE, G HJKL, are 10 0ue anot ks 
baſes ABCDE, .G HIKL are. 

Draw the right lines AC, AD, GI, GK. 
then is the baſe ABC.ACD® : uthe pyr. ABCF . 
ACDE. Þ therefore by compoſition, AECD. . 
ACD: : tbe PYT« ABCDF .ACDE. ;*'but alſo 
ACD. ADE ::the.pyr. ACDE ADRE. < thefe- 


fore of equality ARCD. ADE : : ABCDF.ADEF. 
and Þ thence by compoſttion ABCDE. ADNS 
the 


—7 


; FW © W @2D 


hd — ——— 
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the pyr. '-ABCDEF. «| moreover ADE. 
GK& $';: #he pyr. NN EEE HE as'T5;,12 
before, and inverſely 'GKL  GHIKL :: : the 
pyr./GKEM.GHIKLM- © therefore' again of 
ſm 10m prmgh the pyr. ABCDEF.. 
- Which was to be demonſtrated. 

If the baſes have not fides of equal malti- 
| tude, the demonſtration will ' proceed thus. 
The baſe ABC. GHI ©: : the pyr. ABCE.GHIK. « 5. 12, 
* and ACD.GHT : : the pyr. ACDEF.GHIK. 
f therefore the baſe ABCD.GHI:: the pyr. f 24.5. 
ABCDF./GHIK. < Moreover the baſe ADE. 
GHI:: the pyr. ADEF . GHIK. * therefore 
> 4 .GHI : : the pyr.. AECDEF., © 

K. . P 7 * 


4 "PROP. WIL. 


'  Fvey iſm, ABCDEF, biving 4 triengu'er 
biſe, ' maybe divided into three prramids ACBF, 
ACDF, CDFE, equal one to the other, and ba- 
ving triangular baſes. 
aw the diameters of the parallelograms, 
AC, Ch FD. ad the tri fe CE te - . 34+.I> 
ACD. ©» therefore the pyrami t bg, 12+ 
ACBF, ACDF, 'are equal. In ds prion. .o x 
the pyr. DFAC == the pyr. DFEC. but ACDE » 
and DEAC are 'one and the ſame pyramid. 
< therefore the threepyramids ACBF, ACDF, © 1.x. 1. 
DFEC,. into which- the priſm is divided, are » 
equal one-to the other, Which was. to be de- 
monſtrated, © ** _ _ FR . 
Hence,. every pyramid is ir © 
the priſm hes the fame baſe and height 
with itz or every priſmis treble pf the pyra-- 


" Tor 


\ 


The Twelfth Book of 


For reſolve the polygonous- priſm ABCDE- 
GHIKF into triangular priſms; and the py- 
ramid ABCDEH into:triangular pyramids ; 
*- then all the parts of the priſm ſhall be tre- 
ble to all the parts of the Pyramid, Þ -conſe- 
quently the whole priſm ABCDEGHIKEF is 
treble to the whole pyramid ABCDEH. Which 
was to be demonſtrated, | 


P A0P. 7. 


Libe pyramids ABCD, EFGH, which bavt' 
triangular biaſes ABC, EFG are in triple proportion 
of that in which their fodes of like proportion AC, 
EG, are. 

223. 11." * Compleat the parallelepipedons ABICD- 
b gdef.11. MKL, EFNGHQOP, which Þ are like, and 
e 28.11.65 © ſextuple of the pyramids ABCD, E FGH. 
7. 12. d and therefore in the- ſame proportion with 
d15.5. them one to another, «© thats, triple of that 

* 23.11. Of the fides of like proportion, &c, 


Corolarium. 


Hence, alfo like polygonous pyramids haye 

proportion tripled to that of the fides of like 

a roportion 3 as may eaſily be proved by re-- 
« ſolving the ſame into triangular pyramids. 


PROP. IX. 
See the precedent Scheme, 


qu promids ABCD;EFGH, baving wie 


+ ce 
gulay er £36, EEG Sar g and altitudes 
are reciprocal ; Prams triang ular 
baſes, whoſe altitudes and baſes are s Bas. are 
equa), Is Hp. 


- 


VE a S Bd 5 


Euclid's Elements. 


T.. Hyp. The compleated parallelepipedons 
ABICDMKL., EFNGHQOP, are * fextuple 
of the equal pyramids ABCD, EFGH (either 
of either) and ſo equal one to the other. there- 
fore the altitude (H.) the alt. (D)Þ :: ABIC. 
EFNG< :: ABC.EFG. Which was to be de- 
monltrated. 

2. yp. The altitude (H.) the alt. (D) ©: : 
ABRC.EFG © :: ABIC. EFNG. f therefore the 
parallelepipedons ABICQMKL, EENGHQOP 
are equal. £ conſequently alſo the pyramids 
ABCD, EFGH being ſubſextuple of the 
ſame, are equal. Which was to be demon- 
{trated. 

The [ame #« applicable to polygonous Pyramids ; 
for they may alſo in like manner be reduced to tri- 


angulars 
: Corollarium. 


 Whatſoever demonſtrated of pyramids in 4 
6, 8, 9, does likewiſe agree if ſors of priſms ; 
ſceing they are triple of the. pyramids that bave tbe 
= baſe and altitude with them; There- 
ore, 
1- The proportion of priſms of equal alti- 
tude is the ſame with that of their baſes. 
2. The S—_ of like priſms is triple 
of that of the fides of like proportion. 
© 3. Equal priſms have their baſes and alti- 
tudes reciprocal ; and priſms which are ſo 
reciprocal, are equal. 


Scholiuam.. 


From: what: is hitherto demonſtrated-,. the 
dimenſion of any priſms and pyramids may be 


a The 
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228. IT. 
and 7+ 12, 


d 34.11. 
© Ie 5s 


i byp. 

© 15. 5+ 
f 24.1 I's 
8 6. 4X. Ls. 


X a 


= | 
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2 1 cor. 122 *®The ſolidity of a priſm is produced of the 
and [cb.40, altitude multiplied into the baſe ; » and there- 
il. -o& fore likewiſe that of a pyramid, of the third 
d 7.12. partof the altitude multiplied into the baſe. 


FF KOP. a4 


Every Cone us tht third part of a Cylinder b4- 
ving the ſame baſe with it ABCD, and. the altt* 
tude equal. | 

Ser theſe- _ If you deny it, 'then firſt let ſuch cylinder 
cond fig. of be more than triple to the Cone, and let the: 
this Book, exceſs be E. A priſm deſcribed on a ſquare in 
2 ſcþ.7.4.9 the circle ABCD * is ſubduple of a priſin de- 
cor. 9.12. ſcribed upon a ſquare about the circle, being 
equal to itand the Fader in height. There- 

fore a priſm upon the ſquare ABCD gxtatids 

the half of the cylinder, Aud likewiſ , 

s upon..the- baſe AFB, of equal height 'to the 
ſcb.27.3+ cylinder, > is greater than the half of the ſeg- 
and Cor. 9+ ment of the cylinder AFB, cantinpe ag equal | 
A the ennaning ns 0 wr the Oh, | 

ils ti remaini ments y- 
inder, namely 'at AF, FB, &c. become leſs 
than the ſolid E. Therefore the cyl. — ſegm. 
AE,FB;Oc. (the prifmon the baſe AFBGCHDI) 
© is greater than the cylinder-—E(4 the triple 
of the cone.) therefore the pyramid, © a third 
part of the aid Priſm theing placed on the 
{ame baſe, and of the fame height) is greater 
than the cone of equa] height on the baſe 
ABCD acircle, 4 e..the part greater than the 
whole. Which is .abfurd. 

But if the Cone be affirmed to be greater 
than the third part of the Cylinder, let 
the Exceſs be E. DetraCt the pyramids from 
the cone, as you didin the firſt part the pridys 

s, rom- 


F the 
ere- || from the cylinder, till ſome ſegments of the 
hird 
e. 


Euctid*s El:ments. 


. 


Cone remain, conceive at AF,. FB, BG, tc. 
leſs than the ſolid E. therefore the Cone —. 
E (£4 of the cylin.) 7] the pyr. AFBGCHDI 


(the cone — ſegm. AF, FB, Oc.) therefore the. 


priſm triple to the pyramid ( viz, of equal 
height, and on the ſame baſe).is greater 


the cylinder on the baſe ABCD, the part than 


the whole. Which is ablurd. Wherefore it 
mult be granted, that the cylinder is l to 
the triple ef the cone. Which was to Be de- 
monſtr ated. b . ' 


PROP. XI 


s aud Cones ABCDK,, EFGHM, be- 
7 -the ſame altitade, are to 0ne anotber as 
their ABCD, EFGH, are, 

Eet the circle ABCD . the cir. EFGH :: the 
cone ABCDK.N. I ſay, Nis equal to the cone 
EFGHM. 

For if it be poſſible, let N be 7 the cone 
EFGHM, and let the Exceſs be O. The pre- 
paration and argumentation of the prec. Prop. 
being ſuppoled-; then ſhall Obe greater than 
the ſegments of the cone EP, NOR 
and ſo the ſolid N the pyr. EPFQG 


In-the circle ABCD © make a like polygonaus a 30,3, & 


fig. ATBVCXDY. Becauſe the pyr. ABVYE , 


the. pyr. EFQSM b : - the poly . ATBVY. the Þ» me 12. 
&- EPFQ»> © :: the cir. ABCD. the Cir. c coy.2.12, 

EFGHS :: the cone ABCDK.N.. © thence the « þyp, 

pyr. EPFQGRHSM ſhall be "3 N. contrary « (4,5, 

* to what was. affirmed before. Again conceive ,, . 


N-C the..cone EFGHM..and make the .cone 


EFGHM.O -: ; N .. the cone; ABCDK F :; the f byp. 0 by 
circ, EFGH.ABED., e therefore O © the cone inverſion. - 
ABCDK 3 8 14. 5» 
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ABCDK ; which is abſurd, as appears by what 
is ſhewn in the firſt part. 

Therefore rather admit ABCD . EFGH: : 
the cone ABCDK. EEGHM. Which was to 
be demonſtrated. | 

The ſame may be demonſtrated of cylinders, 


if eylinders and priſms be conceived in the. 
. place of cones and pyramids. therefore, &c. 


Scholium. 


» 
Hence, i gathered the dimenſion of all ſorts of 
Cylinders and Cones... * The ſolidity of a right 
cylinder is produced of the circular baſe ( the 
dimenſion whereof is to be learnt out of Ar- 
chimedes) multiplied into the height ; Þ whence 
in like manner that of every cylind. a 
Therefore the ſolidity of a cone is produ- 
ced of the third part of the altitude multipli- 
ed into the baſe. 


PROP, XIL 


Like Cones and Cylinders ABCDK , EFGHM, 
are in triple ap ety of that of the diameters TX, 
PR, Of their baſes ABCD, EFGH. 

Let the cone A have to N triple proporti- 
on of TX to PR. I ſay, N is .—the cone 
EFGHM. For if it be poflible, let N be 
EFGHM. and 1:t the exceſs be O. therefore 
N "7 the pyr. EPFQGRHSM. Let the axes of 
the cones be 1K, LM, and joyn the right lines 
VK, CK, VI, CI, and QM, GM, QL, GL. 
Becauſe the cones are like, -* thence VI.IK : : 
QL. LM. but the angles VIK, QLM, * are 
right angles. © therefore the triangles VIK, 
QLM, are equiangul. 4 whence — = 


| 
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Qs. E. alſo VI.VK :: QL:QM. therefore 
or eq 


ity VC. VK :: QG. QM. © moreover © 7.5. 

YE.CK:: QM.MG. therefore again of equa- 

lity, VC.CK:: QG.GM. * therefore the tri- £ 5.6. 

angles VKC, G, are like: and by the 

ſame reaſon the other triangles of this pyra- 

mid are like to the other of that. & where- gg def.1. 

fore the pyramids themſelyes-are like. > But » or, $.12 

they are in triple proportion of that of VE 

to QG. * that is, of VI to RL, ior TX to & 4.6. 

PR. *® therefore the pyr. AIBVCXDYK. the | 15. 5. 

pyr. EPEQGRHSM ::- the cone ABCDK.N. ® byp. and 

» whence the pyr. EPFQGRHSM "" "N. which 11. 5. 

1s repugnant to what was affirmed before. ® 14.5. 
Again, take N (” the cone EFGHM. make 

the cone EFGHM. O:: N. the cone ABCDE 

* :;, the pyr. EPRM.ATCK ?P :: GQ.. VC obefore, £5 

thrice ::4 PR; TX thrice. but O * is "7 inverſely. 

ABCDK./ which was' before ſhewn to be re- Þ cor. 8-12. 

nant. Wherefore N = the cone EFGHM. 4 4. 6. 

Which was to be demonſtrated. r 14. 5- 
But foraſmuch as what proportion ſosyer 

cones have, alſo Cylinders, being triple of 

them, have the ſame; therefore cylinder to 

cylinder ſhall have proportion triple of the 

diameters -of the baſes. ; 


PROP. Xl. 


1f 4 Cylinder ABCD bg divided by « plane EF 
paralte] to the oppoſoie BC, AD, then 5 one 
exlinder "E8CF, ſo 


the Axis GI to the LH, 
The Axis being praiuced, * take GK = 2 3+ I» 
Gl, and HL-==1H = LM. and conceive planes 


\ drawn at the' points Ky TL, M: parallel to the 


circles AD, BC. » therefore the cylinder = d 11.12- 
&- _—_ ww 


312 
b 11. 12% 
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i 6, def. % 


* apply 9, 
and 7. 12. 
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==the cyl. AN. and the cyl. ECb == BO b== 
OP. br range ves cylinder EN is as mylti- 
_E cyliader. BD as the axis IK is' of 
1G: and in wy the cylinder 
FP is as multiplex of the cylinder: BF, asthe 
axis IM is of the axis IH, but as IK 8=,C", 
"IM, © ſo is the cylinder EN==, Cy) 
FP. 4 therefore-the AEFD .the cyt. 
EBCF :: G1.IH. Which was to be demon- 
ſtrated. - p48 Wi 


P RO P. ay. 


P c 6s CD, are ohne 
pu. ie rr pe A NF, _- 

wee cylinder HA, and the axis! EM - 
produced, take ML=—FN 3 and at' the 
L draw a plane parallel to:the baſ&AB,'# ory 
{hall the cyL. AP be==CK Þbut theeyl. AHL 
AP (CK): : ME.ME (Þ (NE.) Which was to: be 
demonſtrated. . 

The {ame may be affirmed af cones ſubtriple 
of cylinders; * as alſo of orgs and* py- 
ramids. 


PROP. X. 


In equal cones BAC, EDF, and cylinders BH, 
EK, the baſes and aitudes are reciprocal. (BC. 
EF :: MD.LA: ) Andcones andc;ltmders, whoſe 
baſes and altitudes are recigrocal, are equal one 10 
the other. . 

If the altitudes be equal then the baſex.are 
equal too, and 'the thing-is evideat. If un- 
equal, then take away MO. LA. 


Is Hype 


L203); 


T =) 


"5 * = ry & %* 5 


—_— EH 


Euclid? Elements: 


I. Z'yp. Then is MD. MO (* LA) Þ»:: the 
cyl.EK. (< BH)EQ 4:: the cir, BC.EF. Which 
was to be demonſtrated. | 

2+ yp. BC.EF*:: DM.OM (LA) f :: the 
el. EK.BQ#:: BC. EF®:: BH.EQ. *There- 
fore the cylind. EK —= BH. Which was to be 
demon(trated. 

The ſame Argument may be uſed for 
Cones. 


PROP. 


Two unequal circles ABCG, DEF, baving the 
ſame ,cemer' M, to inſcribe in the greater circle 
ABCG & polygonous fiure of equal and even fides, 
which (ball -not touch the lefſer circle DEF. 

_ Through. the center M draw the'line AC 
eating the circle DEF in F, from whence 
raiſe! a perpendicular FH. - divide the ſemi- 
circze ABC into two equal parts; and the 
balf thereof BC alſo; an4 fo do continually. 
d till the arch IC become leſs than the arch 
HC, from I let fall the perpendicular IL. It is 
manifeſt, that the arch IC meaſures the whole 
circle, and that the number of Arches is even, 
and ſo that the ſubterled.line IC is the fide < 
of the polygonon that may be inſcribed with- 
out touching the leſſer circle DEF. For HG 
« touches the circle DEF, © to which IK is pa- 
rallel, and placed outwardly ; * wherefore 
IK cages not. touch the circle DEF ; much leſs 


XFYT. 


do CI, CK,. and the other fides of the polygo-. 


non more remote from the center. 


Which 
was to be done. 


Coroll. Obſerve that IK touches not the 
circle DEF. 


P PROP. 
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P RO FP. X#U. 


7'wo. ftberes ABCY, EFG H 
the [ame center D, be ez 20 


1 (at 
(0x Polzadron) in the g Jpbew 

ae ſhal not touch Ne ſaofrie of 4 

leffer ſphere BF G #s 

Let both the ſpheres be cut by a plage pt 
ſing by the center making the circles EFGH, 
-ABCV ; and the: diameters, AC, BV drawn, 
cutting perpendicularly. In the circle ABGV 
* inſcribe the equilaceral ave VMLNC 
&c. not touching, the circle EFGH: than dr. 
. the diameter. Ne, and exeft DQ _ 

y 


lar to the plane ARC ; by DQ, 
diameters. AC, Ne, conceve s DQC, 
DON erefted, which ſhall be > perpendicula 
to-the circle AECV, and ſ@in the ſaperficies 
of the ſphere make © the. quadrants. DOC, 
DON. Ia which let the right lines CP, T'Qu 
and of equal multitude with CN, NL, &c. 
make the ſame- conſiryRion in the ather'qua- 
drants OL, OM;.&e. and in the whole {phere. 
Thea 1 ſay the thing required is dane. + 
. From the points P, S, tothe plane ABCV, 
aw the perpendiculars PX, SY, *. which 
} fall on rhe-ſettions. AC, Nez. Therefore 
becauſe both *. the £gbt angles PXC, SYN, 
s and PCX, SNY infſting on Þ equalcircum- 
ferences, f. are cqual, the triangles alſo PCR, 
SNY » are- equiangular. Wherefore being 
PC &k = SN, ! alſo is PX = SY, hand XC == 
Y.N, ® whenge DX = DY< ®.and "therefore * 
. DX.XC :: DY;YN. * therefore XL. NC, 
are parallels. but becaule PX, SY are equal 
| an 


13 
5 
TD. 


— 


-=2"2.3 


>= 


2 Cc we qc © HH © 3-3 = =h 
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Jand fance being perpendicular -to the. ame 
plane ABCV, they ate allo? parallels, 4there- ? 6. 11. 
| fore XX SP thall un rrp parallels. 4 22. 1. 
Wop $o. llel one to the * g. 12, 
| a 6 rule lateral NCPS, and * 5. 11. 
Att RO-nre » TQRG, —_ 
angle many planes, t2, 11s 
like manner Sw” whole le ſphere may be ſhewn 
full of ſuch quadrilateral aud triangles;wheres | 
| "rad inſcribed is a polyedron. 
TE *craw DZ gore UI. it. 
lar gh plane NICP Sz and joya ZN, ZC,7zS, 
NEBr LL ey gu CORTE: v6 
| 4 Gt TQ) Y 14 5+ 
et, And-becauſe the che ] 
$7 Ml pegroey and the ſides * 3 defe 11 
&; DS, DP;\* equal, and DZ common, "LS def. 14 
= 1 pero 'Z8, ZP yrmap ny to ® 47- 1+ 
__ conſequent ac t 
drilateral NGPS © a circle may be deſcribed, * 15.def.1 
in which (becauſe NS, NC; CP; ate * equa}, 9 conſtr. 
and NC” SP) NC-< ſubtends more than the © » 26. 3s 
quadrant, + therefore the ang. NZC at the * 33. 4 
canter.,is gbtuſe. © therefore:NCg I” 2 ZCq © 12. 2 
(ZCqi:H ZNq 2 Let N1 betifawn perpendi- | 
cular to AC. therefore fnce; the angle ADN 
(b, k Copy the half of it ® 32. 1. 
be greater than the half of a right > Ho ax, 1, 
angle; eh renin ef the riehe 1 J+ Is 
ang. C 


vd thall- be leſs than it, '*-whence IN * 19. 1. - 
ON re. MCq-(Nig-jICq). 32 * 47- Ls 

INE” ZC. and: P 47+ 1» 
PZ5C-"D: is che one L165 wich the * c0r, 19, 
ſphere. -- and- ſo much} more the point 12. 

Z. wherefare the plane. NCPSz (whoſe next * 47. 1. 
t0: the center is Z,) does not-touch the 


{phogo. EFGH- Aud its. era D# be 
drawn 


bo, IC LY GL.” 
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* Which-was to be done.” | | 
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drawn to the plane-SPQT, the point #, at 
ſo alſo the plane SPQT is yet farther remove 
from ' the ceater ; -which is alſo true of tt 
other planes of the- polyedron. Therefot 
the polyedron. ORQPCN; &c. inſcribed 

the greater ſphere, 'does nottouch' the teller 


id! fre ow a. 


” 1 Corollariain, + 0 0200 
Hence it follows, that if in any othes<#j 


4. 


ww ſolid polyedron, like to the aboveſaid ſolid p01 


the polyedron of one ſphere ſhall have-to the 


edron, be inſcribed, the proportion of ths -polye 
drou in one ſphere 10 the Melee be he | . 
triple of that of the diameters of the. Spheyes. | 
, For if right lines be*drawn'from' thee 
ters of the ſpheres ts all the angles of 
baſes of the faid polyedrons, ' then the'poly* 
cdrons will be divided info' pyramids equal 
number and like ; whoſe homologous fide: 
are*'lemidiameters of the ſpheres; as appears, 
if the lefſer of theſe ſpheres be conceived de 
ſcribed within the greater about the ' ſam 
center, For the” right lines drawn from the 
center of the ſphere to the angles'of the ba- 
ſes, will agree' one to the other -by reaſon of 
the likeneſs of the baſes; and-ſo will like py- 
1amids be made. Wherefore fince every py- 
ramid in one ſphere to every pyramid like it 
in the other ſphere, 2 has proportion triple to 
that of the: homologous fides, that is, of the 
ſemidiameters of the ſpheresj and das one py- 
ramid js 20016: pyramid; fo all the pyramids, 
that is, the ſolid polyedron compoſed of theſe, 
are to all the pyramids, "that is, the ſolid po- 
lyedron :compoſed of the others; therefore 


þol;- 


Euclid?®s Elements. 


polyedron of the other ſphere, proportion 
triple of that of the ſemidiameters, © and ſo 
of the diameters of the ſpheres. 


PROP. XVI 


Spheres BAC, EDF, are in triple profortion 
one 10 the other of that in which their diameters 
Bc, EF,. ave. 

Let the ſphere BAC be to the ſphere G in 
triple proportion of that of the diameter EC 
to the diameter E F;, I fay G = EDF. For if 
it be poſſible, let G be "J EDF; and conceive 
the ſphere G concentrical with EDF.- In. the 
ſphere EDE »-1nſcribe a polyedron not touch- 
ing the ſphere G, and a like polyedron in the 
ſphere BAC. Theſe polyedrons Þ are in triple 

roportion of the diameters BC, EF, < that 


1s, of the ſphere BAC to G. «4 Conſequently q 


the ſphere G is'greater thah the polyedron 
inſcribed in the ſphere EDF, the part than 

gain, if it be poſſible, let the ſphere G bez 
LC EDE, and, as the ſphere EDF is to ano- 
ther ſphere H, fo let G be to. BAC, .< that is, 
in triple proportion: of the' diameter EF to 
BC. therefore fince BAC f ” H,. we. ſhall 
incurr. the.abſurdity. of the firſt part, where. 
fore rather the ſphere G = EDE.. Which was 
to be demonſtrated. 


Corollarium. 


Hence, As one ſphere is to another ſphere, 
ſo is a polyedron deſcribed in that to a like 
n deſcribed in this. 


The OEICCNE Fech 
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ne" GE ETC” ts. th lt. te, Lt MG ta. 4 OO” CT I IO IO 


PAQP. IA 


" F 4 right line. 2 be divided acoiihx ay) 
tream 4nd mean tlon (Z.4:754.6) 
the ſquare of the be be) ' of the whole line 2, 
and of the greater egment 4, 4 one line, 
| u quintuple to that which 5. - deſcribed of 
bal of Aa whole line 2. 
® 4.2: ay Q a+ 3iz= Q:: þz. «thats, a 
ba ox. nr, 422+ R=2zz-- 327%. doras = 
n; C bs, for 2 + 7a © — hn: EINER '— 22. 
—_ e therefore aa -|-Za.= zz, Which was to be 
 byp. and demonltrated, 


" Þ&6A 


04 


_ _ bh AS it 


is deſeribes: of the 


- ' YORe 


Euclid's Elements. 


PROP. 1. 
See the I. Schems. 


If 4 right line 4 z | 4 be in power quintup'e 
to @ ſegment of it ſelf + 2, the line double of 
the [aid ſegment (2 ) being divided according 10 
exiream au mean proportion, the greater ſegment 
s poor mg other part of the right line at firft given 
# "7 
I fay 2.2 :: a. e. For becauſe by the hyp. 
*2a2-| 4 22 p22 == 72 - -- 4 zz; Or aa-|- 2a +, ,, 
—= 72 * = Ze - 2a, Þ thence {hall aa be = a, ,, 
ze. © wherefore 2.a::a.c. Which was to be b 2. 4X« 16 
demonſtrated. Cc 17+ 6, 
P RKOP. 10t. 


If 4 right line 2 be divided accordi om 
ans os (<.4 5: 4.6) 


ol 
the leſs ſeguient c and brif the groan ſip 
xt {fer gong ox th Ayn wile 
[tne of te meas Re 
ment 4. 


I fay Q:e+$a = 5Q: #4. * that is ee, ,,* 
$4 aa ea=aa+{- aa. boree-ea = 4, oo 
22... For co-þ- ex'© = ted =an, RR was c 2.2 
to be trated, 1 byp. and 


17. 6. 
"ON ”. IW, - 


io + be Cut according wed es 
bp eter the 
, ie X; and het dt rotfharS' 


ml 


mane, 
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2 4. I. I fay zz -Hee=2} aa. *or aa-|- ee -|- 2 
b 2.2. ae-|-ee = 23aa. Forae {-eeb=7zec = aa. 
©19.5. © thereforeaa-j 2 2e-|- 2ee= 13 aa, Which 
d 2 4X, was to be demonſtrated, | 


P RO Þ. VP. 


If 4 rizbt lins AB be cut according to Extream + 


end mean -proporiion in C, and a line AD, equal 
to the greater ſegment AC, added to it, the whole 


right line DB « divided according to extream and - 


mean proportion ; and the greater ſegment us the 
right line AB given at the beginning, 


2 by), For' becauſe AB.AD *® ;: AC.CB: and by: 


inverſion AD. AB:: CB. AC. therefore by 


compoſition DB.AB: : AB.AC (AD.) Which 


was to be demonſtrated. 
Scholium. 


But if BD . BA :: BA. AD. then ſhall be 
BA.AD :: AD. BA—AD. For by diviſion is: 
BD—BA (AD). BA : : BA—AD. AD. there- 
fore inverſely BA.AD : : AD. BA—AD. 


PROP.'h 


" Jf « rational right line AB be cut according t0- 
extream and m-an proportion in C, either 'of tbe 
[egmems (46, CB) u an irrational lint of that 
4 ind which s called apotome or reſidual. 
2 2. To To the greater ſegment AC ® add AD= 
Þ1.13- 3% AB. Þ therefore DCq = 5 DAg.. © therefore 
< 6.10, DCq.3 DAg. conſequently 4 fince AB, * and 
4 byp. ſo the half thereof DA afe p, likewiſe DC is þ. 


© ſcb,12-10 But becauſe £.1:: not Q.Q. f. thence is DC - 


f 9.10. -'B DA. « therefore DC—AD, that is, AC, 
& 74. 10+ Js 


Sw. oo 


* Buckd's. Elements; \. 


AB x BC, and AB i$p, + likewiſe BC is a re- % 
{idual line. Which was to be demonſtrated, 


P'R,0:P. PI. 


If three angles of an - equilateral Pent4gone 


Z21 
is a reſidual hne. Further, becauſe ACq > — 7 6. 


IQ» 


ABCDE, whether thty follow in order, ( E AB, 
ABC, BcD,) or mot, (E4B, BCD, CDE ) bo 


equal, the pentagone ABCDE . ſhall be equian- 


ular. 


Let the right lines BE, AC, BD, be-ſubtend- 


ed tothe equal angles in order. 


Being the ſides EA, AB, BC, CD, and the * byp. 
included angles * are equal, Þ therefore ſhall Þ 4. :..- 


the baſes BE, AC, BD, «© and the angles AEB; <4Q©s5.1, 


ABFE, BAC, BCA, be equal. 4 wherefore BF 4 6. 1. 
= FA; © and conſequently FC — FE; there- © 3 «x. 1. 


fore the triangles FCD, FED, are equilateral 
one to the other: f whence the angle FCD 
== FED. & conſequently the ang. AED==BCD. 
In like manner the ang. CDE 1s equal to the 
reſt; wherefore the pentagane is equiangular. 
Which was to be demonſtrated. 

But if. the angles EAB, ECD, CDE, which 
are not in order, be ſuppoſed equal; > then 
ſhall the'ang. AEB be = BDC, .and BE = 
BD. ® and thence the ang. BED = BDE. 
I confequently the whole ang. AED= CDE. 
therefore becauſe the angles A, E, D, in or- 
der, are equal, as before, the pentagone ſhall 
be equiangular. Which was to. be demon- 
ltrated. ., 


PROP. 


f $. Ie 


8 2 Xe. I. 


h 4, 1. 
ks, 1. 
l 2, 4x. 


2 14s 4+ 
b 28, Jo 
c 27- 2s 
d 32, Is 
© 23, Ge. 
f 6. Is = 


£27. Js 
h 4+ Gs | 


a byp. and 


17+-3* 
d 32. ls 
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PROP: FUE 


If in an equilateral and equiengular. Pentagons 
ABCDE, twd right lines 2D, CE, ſabtend two - 


angles BCD , CDE ., following, in ordet, thoſe 
lines do cut one bn AR en pe 
mean proportias, wg op r ſegputats BE. or 
EF are equal 19 thr file of the Pentagone BC. 
2.Deſcribe about the pentagone the cixcle . 
ABD. Þ The.arch EQ is =:EC,. © therefore 
the angle FCD = FDC. * therefore. the,ang, 
BFC — 2 FCD (FCD,+ FDC.), But the.axch 
BAE > is —= 2. ED, and conſequently the. ans 
gle BCF © = 2.FCH == BFC. f wherefare BY 
—= BC. Which, was to be. demonſ{iratgd, . 
Moreover. becauſe the triangles BCD,, De 
are 8 equiangular, * therefore;BD..NC. (BE, 
: : CD. (BE.) FD. and likewiſs-EC.EF:: EF... 


FC. hich was to. be.demonſirated. 
P:R,0-P« IN, 
If the fide of a. Hexagons BE, andthe fade. of 


 & Decagone AP, both deſcribed in the, ſame circle. 


ABC, be added togetber, the whole right line AE. 
is cut according 1 extreay and, mean. proportion... 
CAE.BE :: BE. AB,) and the greater ſegment- 
thereef u the fide of the Hexagane BE. - 

Draw the diameter ADC, and joyn_ the: 
riglt lines DB, DE, Becauſe the ang, BDC - 
2 = 4 EDA, and the ang. BDCÞ = 2 DBA 
(DAB -+,DBA) thence ſhall DBA (b BDE-1- 
EED) © be 2 EDA 4 — 2 DE. whence the 


© 7, 4X. 1+ 2g. DBA or DAB<® — ADE. Therefore the 
>; S 
* TFYT For 


Triangles .ADE, ADB, are equiangular:_ 


f where- . 


"-whorefore AW.AD (Wh): AD) (BE); AB. 


 Huok#r E/nwne+. 


Which was to be demonſtrated. 


portion;; 


tho ſide of the Decag 


If an equilanra” 
hed in-4: circle ABC 8; the 
AB conmaineth in 


FB, and t 


the ſame circ 


CorBatium. 


Hence; If the fids of a/heragon#'ina circle 
be cus: arvbrding to exfreany ans medty pro- 


& 2 myerrt thereoF (hall be 


the greater 
id the ſims cifcle, 


P Ao P, T. 


ABCDE be deferh- 
fide of the' 
botke1þe /61e of © 
be _ of 4 decagone. AH deſcribed in 


Draw the diameter AG, and biſeCt equally 
the.arch AH ink anddraw FK, FH, FB, BH, 


HM. 


* are equizngula 
AM. *therefote /B x AM — AHq 
ſeeing Abq*=AB*BNM-(- AB *AM. * thence 


The ſemicircle AG—the arch AC » =AG 3 
— AD. that is, the archCG = GD Þ = AH 
=—HB. therefore the arch BCG = 2 BHK; ax 
and fo: the ang. B 
ang. BFG = 2 BAG. *« therefore” the angs 
BF — BAG. Wherefore the triangles EFM, 
FAB;. f are. equiangular. & whence: AB BF: : 
RF1, BM: Þ therefore ABx BM BFq. More- 
over the ang, AFK' &'= HFXK, and FA = 
FH; ®-whefefore AE —= LH, ® and the an- 
gles BE A; FEHPare equaly and fo right an- 
gler,. therefore. the ang. 
= HBAs therefore the' triangles AHB, AMH, 


-BFG — 2BFR. © but the 


LHM == LAM" 


r, wherefore AB. AH: :: AH. 
{:S0'that 


Aiq 
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© C0r. 15+4. 


2 28.2. 4x4 
ax, 

> byp. & 7. 

© 33+ Ge 


d 20. 2. 
© I 4X. 1. 


F 2, 2. 
FP. 


2 6,2 


c 47» I's 


> C3.4x- 
e170. 
fg. 13e, 
E 10. 13. 

d 47-1. 


b ronftr; 


= 
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AEq = BFq -+ AHq. Which was to be-d& 
monſtrated. | 


 Corollwia. 


1, Hence, a Tight line. (FK ) which bein 
drawn from the center (F) divides-an A 
(HA) into two equal ſegments, dees alſo.di- 
vide the right line (HA) ſubtending that arch, 
perpendicularly into two equal ſegments.. 

2. The diameter of a circle (AG) drawn 
from any angle (A) of a pentagone, does di-. 


- vide equally in two both the arch (CD) which 


the 6de of the pentagone oppokte to that+an- 


gle ſubtends, -and allo the oppoſite fide it ſelf 


(CD) and that perpendicularly. 
Scholium. 


Here, according to- our promiſe, we ſhall lay 
down a re:dy praxis of the 11. Prop. of the 4. 
Babs. 


Probl. 


Ta find out ws ppg 4 pemtagone-t0: be inferi-: 
B. 


bed in 4 circle 4 
Draw the diameter AB, to which ereCt a 
perpendicular-CD at the center.C, divide CB 
equally .in E. and make EF = ED. then DE 
ſhall-be the ſide of the pentagone. " 
For.BF x FC'-j- ECq « = EFqb>== EDq. 
e —="DCq =: ECq. 4 therefore'BF x FC ==: 
DCq-'or ECq. © wherefore BF.EC.”: BC.FC.: 
therefore ſiace BC is the. ſide:of a hexagone, 
f FC ſhall he the file of adecagoene. 'Conle- 
quently: DF-® z= 4/ DCq +.FCq 8 is the fide, 
of a pentagone. Which was to be done. : 
OR PROP, 


FR ————_—_— i. as. a «% 


Euclid's. Elements. 32 5: 
PROP. XI. | 
If in-4 tircle ABCD, whoſe diameter is rational - 
AG , an equilateral yemtagone be inſcribed ABCDE; 
the ſide of the pemtagone AB is an irrationa} line, 
of that kind which is called a minor line. 
- Draw the diameter BFH, and the right lines 
AC; AH;-and *make FL — 7 of the ray FH; * 1, 6 
and CM = CA. | | 
. Becauſe the angles AKF, AIC, are * right acop,10.13- 
angles, , and C AI commune. the triangles 6 42, ,, © 
A KF, AIC, are Þ equiangular: * there--< 4, 5 
fore CI.FK © :: CA.FA (FB)4:: CM.FEL. 4E 
therefore. by permutation FK.FL :: CI.CM « x5, 5, 
;; CD.CK (2 CM) and fo by © compoſition « 18, 5, 
CD+<x CK. CK:: KL.FL. f conſequently Q : f 22, 6. 
CD CK (£5 CKq)..CKq :: KLq. Fg. 8 x, 13s 
therefare KLq — 5 FLq. .wherefore if BH (þ) 
be: taken 8, FH ſhall be 4, FL 1, and FLqi,. 
BL 5, and BL.q 25, KLq 5. by which it ap-, 
pears,. that. BL and KE+'are þ.».T}, k-and fo Þ 9. Io. 
BK is:4 reſidyal, . and KL its congruent or. ad- * 74. 10. 
joyning line. But being BEq—KLCq — 20, 19.10. 
I thence BL '4/ BLg —KLq. ® whence BK-® cor. 8. 6. 
ſhall be a fourth reſidual line. Therefore be- and 17. 6.. 
cauſe ABq *.is = HBx BK, ® ſhall AB be a* 95. 10» 
minor line, - Which was-to demonſtrated. 


P.R OP. XI. 


If in 4 circle ABEC an equilateral triang'e ABC. 
be. inſeribed, the fide” of thas wiangle AB u in 
fomer triple 10.the line AD drawn from D the cen-- 
ter of the circle 10 tbe circumference. | 
. The Diameter -being extended to E, draw! *© | 
BE. Becauſe the arch BE * = EC, the arch# c07.10-I3 


BE 


6 T he Thiveeent h' Beal of 
b 507.15 4; BEis the ſixth part of the circumference. dthere- 
v7.1. 4 =Abq + BEG (-+ ADg)*conequenty 
© 2, UXs Is —_— 2 ADq; 
Coviarie: 


Ef cox, L. 6, Ts: AW. ABq : : i 
and 22.6: a. - - dl $a . For ABq, ABq-: 
£60015 4 7» DP — PZ For ti triangle EBD © is - 
b cor. 24 3. equilateral; Vand'BF: perpendicutdy te ED 
htherefore BE — FD. . 
4+ Fence, AP=DR-4 DF=—4DE.. 


+  . Th deforibe 8s pyramid PGPr and comprebeud/ 
iti © 4- ſphere: given c and 10: demanfſrene that the 
diameter of be jpb:re AB 15 in power ſeſquiaters of. 
the fodt' BF of the prremid EG FT. 

Abont'A deſcribe the ſemicircirels ADB; . 

210;6, . ? and let'AC be'== 2-CB: from the poirs C 
ere the perpendicaler line CD; and" joyn 

,* ' AD, DB. therrat' the infervat-of:the'ray'HE . 

b edr.19-4- — CDdeferibe the-cireſ® HEFG, » wherein: 
inſcribe ths equilateral triangle EFG. from 

© 12. 11» H< ere@ IH — C A perpendicular to the” 

d2.r. plane EFG. produce IH to K, 4 fo that-IK 
= AB; and jo-the right hnes IE, IF, IG, 
Then EFGI ſhall be the pyramid requi- 
bs 
For beeauſe the angles A OD; 1 HE, IHF, 
ING, © are Tiaht angles; and-CD; HR, HF, 
HG *e equal, © and. IH== mo) f' therefore AD, 
* conffr. EW; 18, 1G, ſhall be-equal among; themſelves. 


f 
41> Bue-doing A'C (2 CB). ' CB 813 CDg. 
8 206, | c — thence 


” Whey _ $; 


Pra. t \ RS =O TE: 


TE, Gan . I2, 13s 


equal, and ſo the L 1, 4X» Is 
But if ; Os ran upemHs, and. T 
ugon BT, the rj ek AB, 87, wdbgl lhagzecy n $, ax, 


as bein Wherefore. the. ſemicircle 
REN Rn 
poiats n : 
the. pyramid EEGL ſhall be inſcuibed in-> +; mk 7 
Allo CE EE Eee kDa: : BAs. 
&1E is at. ® £0. 8. 
AC?:: 3.2. Which-was to on omealirag. ns 7 conf y 


Carolaria... 


. ABq . HE@-: 69> Far, iff4Bq be patiigy 1 12. 135. 
then ACq (EFq) thall be g. 4 confequently 
HEq ihall be 2. 
2, If L be the center, then ſhall AB.LC:: 
6 t« For:if AR be put 6, then, AL.ſhall. be - 
r and.thengp. AC, 4-, wherefore. LC, —— conſtr. 
2 Hence, 
2. AB.H1:;6.4:: 3. 2. whence. 
4+ ABg+ Wl: : Jo ho 


P RO P. XIV. 


—_ ite 4a Ofledran- BEGDE, andvomt- 
Himi 

”: and.to ap op hr peace the 
ſnnas 66+ ic in power. double of; AG the: ada of: =. 


== AHdeſcribe the ſemicircle ACH, and 
from the center B cre the perpendicular BC. 
draw.AC, HC. then upon ED= AC » wake , ,6 x, 
the ſquare EFGD, whoſe diameters DF, EG, 
cut 


—_ PE F 
A, * 
w £ 
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cut, in the center I, from I draw. IL = AB 

b 12.11, »operpendicular to the plane EFGD, produce 

c 3. IT, IL, c till IK ——Þ | and joyn KE, KF, KG, 

KD, LE, LF, EG, LD; then ſhall KEFGDL 

be the Oftaedron required. GI TIIE Os 

For AB; BH, FI, IE, &c. being ſemidiame- | » 

F ters of equal- ſquares are equal one to. the 

4-1 other. ® whence the baſes LF, LE, FE, (Fe. of 

the right angled triangles LIE, LIF, FIE, 5c. 

| are equal, and confequently the eight trian- 

; gles LFE, LFG, E£GD,LDE, KEE,KFG, KGD, 

q$27.def.11 KDE, are equilateral; *and make an. Oftae- 

dron, which may be inſcribed in a ſphere, 

whoſe center is I, and IL or AB the radius. 

f conflr, (becauſe AB, IL, IF, IK, ©c. * are equal.) 

Which was to be done. Moreover, it is evi- 

£ 47.1. dent, that AHq (LKq)e = 2ACq (2.LDq. ) 
| Which was to be demonſtrated. 


Corollarit. 


1. Hence it is manifeſt, that in the ofae- 
dron-the three diameters EG, FD,. LK do. cut 
one the other perpendicularly in .the center 
of the ſphere. 

2. Alſo that the three planes EFGD, LEKG, 
LFKD, are ſquares, cutting one another per- 
pendicularly. 

3- The Octaedron is'divided into two like 
and equal pyramids -EFGDE , afid EFGDK, 
whoſe common baſe is the ſquare EFGD. 

Is. 11; 4 ar it follows that the oppoſite baſes 
= the edron -are parallel one to the. 
ers 


PROP. 


Euclid's' Elemexts. 


PROP. XY. 


To deſcribe a cube EFGHIX.LM, and compre» 
bend it in the ſame ſphere wherein 1be former figures 
were ; and 10 demonſtrate that A B the diameter 
of the ſphere is in power triple to EF tbe [ide of that 
cube, | | 

Upon AB deſcribe a ſemicircle ACB; * and 


make AB==2 DA; from D raiſe the perpendi--. 


cular DC, and joyn BC and AC. Then upon 
EF = AC Þ make the ſquare EFGH, upon: 
whoſe plane let the right lines EI, FK, HM,. 
GL, ftand perpendicular, being equal to EF, 
an4 connect them with the right lines IK,KL,: 
LM, IM. The ſolid EFGHIKLM is a cube ;: as. 
is ſufficiently + a9 from, the conſtruction... 

. In the oppoſite. ſquares EFKL, HGLM, draw. 
the diameters EK, FI, HE, MG. by which let 
the-planes: EXLH, FIMG be drawn, cutting 
one anather in: the line NO, which < ſhall 4i- 
vide y in two parts the diameters of the: 
cube EL, FM, GT, HK, in P the center of the 
cube. © therefore P-ſhall be the center of a; 
ſphere- paſſing by. the angular points'of the 
cube... Moreover, ELq® —=EKq-+ KEqe=— 
3 KLq, f or 23 ACq. but-ABq. ACq 8:: BA.. 
DA f:: 3.1. Þ therefore AB == EL; wherefore. 


we haye-made a cube, &c, Which was to be; 


done... 
Corollaria.. 


*T2 Pence itis manifeſt, that all-the diame- 
ters.of the cube are equal one to another, and 


do equally biſe&& one another in the center of 


the ſphere. And by the ſame means the: right 
lines which 'conjoyn the centers of the oppor 


2 10. 0. 


b 46, IIs 


©c0r.29-11 
d15 def.11 
and 14 def. 


II, 


e471. 
F 


s C07. 8.6. 
d 14+ 5+ , 


330 


« 47. I. 
1 13. 15» 
M15. 13, 


® JO, 6 


b 11. 4. 
© 12, Ih 


4 o0nffr. 
© 6, Ls 
f 22. I. 


©1541 [1s 


RS, SE; AT, IT, IV, KV; £X. Laftly, 
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ſite ſquares are equally biſeed in. the ſame 
center. 

2, The diameter of a ſphere containeth in 
power the fide of 2 fetraedron and of a cube, 
viz. ABq® — 1BCq+ ® ACq. 


P ROP. IF. 


T# deſcribe an loſaedron ZG HIKE XIT, 
and encompaſs it its 1he ſphere, wherein mere con» 
razed the foreſaid ſolids ; ani to demonfrate that 
FG the ſal of the Troſardren is that irr ti0nal Tine, 
mbich « called a-miwor line. 

Upon AB the diameter of a ſphere deſcribe 
the ſemicircle ADB; and * make AB== 5 BC. 
then. from C ere CD per lar, and 
draw AD and BD.. At the diſtance EP= BD- 
—_ mw cixels EFANG ; b wherein ift-- 
ilateral' pe FXING, Di- 


rv gully joya che right lines FE, 1:G, 0 oY 


linesFE, 11G, Ws. dei 
rd mas hon 


Then © ere ER 
Ms, NT, OV, "ns FENG to EP, afd nd 
calav to- the ; ad RS, 


IT, TV XRz as alfo EL, FR, GK; G8, 


EQ and take QY' == FFT., andEZ wo ant 
conceive'the right lines 2G, ZH; ZI; ZK, ZF- 
tobe drawn; av als VV, TE, YR, VS, YT, 
Then I ſay the Icoſaedron required is made. * 

For becauſe EQ; Eft, MS, NT, OV, PX, 
are Tequal and © parallel, alfo thoſe of that 
_ them BY, 2h .200 pond x BN, 

| Hiro DNF (EG) NG Mak Land 

addr, ſh! GTG) MA, ST,05.- L- 
are 6qual one & the other, # therefors the 
phaercieaints by BR, ENF-UN Weak eanty- 


from: 


Euclid*s Elements. 


from the plane paſſing by QR, QS, ©. * and 
the circle nb drawn: from the center Q 
is equal to the circle EPLMNO; and RSTVX 
- wy uilateral pentagone. But EF, EG, EH, 
nd QX, QR, Qs, Ut. being conceived to 
oy tron then becauſe FRQ * = FLq -- 
 L'Rq, !or EFq = — EGq, * therefore FR, FG, 
and ſo all RS, FG, FR, RG, GS, GH, &c. ſhall 
be equat one-to the other. and conſequently 
the: ten triangles RFX, RFG, RGS, 9c. are 
equilateral and equal. Moreover, becauſe XQY 
_ a bs angle, therefore XYq? = 7, 
Xq or FGq. wherefore X 
pu hy likewiſe YV, YT, YS, YR, ZG, 
ZH, ©. are equal: Therefore other ten trian- 
gles are made; Nr mpg and equal both to 
one another, to' the: ten; former ; and ſo 
an Teoſzedron s made. 
Moreover, divide equally EQ in a, dtaw 
the right lines . F; aX, @ V; and becauſe 
QX* —QV, ard aQ the common fide, and 
BOX, EW: are right angles, £ therefore ſhall 
= «V; md'by ttie ſame reaſon all. the 
lines. aX;, at, aS "at, &V, aF, aG, oH, «L aK, 
are Bur becanſt 70.QRt:: IE, 
Lg Eaq® — EQq( 
Ezq? =a Fq. therefore. Za =at zin like 
manner a F.— Ya. therefore the 
by week, Ste Weheko 
the 12 points 9 Ns 
E | bean Fa uk: :1 ZY.QE; * and {6 
Ze. FE -QFq. d therefore ZYq = = 
s QEq;. or 5] : but. ABq.BDqe ;: AB. 


BC :: # therefore ZY = AB, Wtiich 
"Ther e then, EF—= Mt 
ſhafl TREO Ax bo AA inert, 4: 


J3E 


h I. def.3+ 


k 47. Ie 

l conftr. 

Mm 10.13», 
n ſcb.48.1» 
and 1. 4X. 


Ocor I4 [ L 


P 47. ie 
4-IO» 13» 


t 15.def. le 
i 4. I's 
TY. 13, 
V2, I3» 

XN 4, Ze 
Y47-T. 

- I 5» L 


- 22. 6.; 


b 14+ 5+ 
© (ors 3, 6. 
d. x 4X. I» 


eſch,12.10 


= | 


233. I. 


3 20: 6: 
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fide of the pentagone, and likewiſe of the. Ico- 
faedron, f is a minor line. Which was to be. 
demon'trated. 


Corollaris. 


1. From hence Is inferred, that-the diame- 
ter of the ſphere is in' power qaiatuple of the 
ſemidiameter of the circle encompaſling the 
five ſides of the Icoſaedron. 

2.. Alſo it is manifeſt, that the diameter of 
the ſphere is compoſed of the fide of a hexa+ 
gone, that is,. of the ſemidiameter,. and two. 
fides of the decagone of a circle encompaſiing 
ths five ſides of the Icoſaedron. - 

3. It appears likewiſe,. that. the oppoſite 
ſides of an Icoſaedron, ſuch as RX, HI, are 


parallels. For RX * is parall, to LP. Þ parall. 
d/b.26.3- to HI. F- 


To deſcribe a Dodecaedron, and comprebend it 
in the ſphere wherein the former figures were com- 
prebended : and to demonftrate that the fide RS of 
the Dodecaedron u an irrational line of that ſort 
mbich is calked an apotome or refdual line. . 

Let AB be a cube inſcribed in the given 
ſphere, and [ct all the fides thereof be divi- 
ded equally in the points E, H,F, G, K, L, &c. 
and joyn the right lines KL, MH, HG, EF. 
a makeH1.1Q :: 1Q,QH ;. and take NO, NP, 
—=1Q. then ere& OR, PS, perpendicular to 
the plane DB, and QT tothe plane AC; and 
let OR, PS, QT, be equal to IQ, NO,. NP. 
whence DR, RS, SC, CT, DT, being connet- 
ed, DR$SCT ſhall be a 'pentagone of the —_— 
1 Eilug RE kl,  Caefiron 


% 
dh ee EEE ens 


Euclid*s Elements. 
caedron required. For draw NV paraltel to 


OR, and having drawn NV out as far as the 


center of the cube X, joyn the right lines DS, 


DO, DP, CR, CP, HY, HT,RX. Pecauſe 


DOq® = DKq (Þ KNq) 4+- KOq<e = 3 ONq 


(3 ORq) 4 thence DRq = 4 ORq ©= OPdq, b 


or”'RSq. therefore DR — R'S. By"the fame 


reaſon DR,RS,SC,CT,TP,are equal. But be- 4 


cauſe. OK f is = and 8 paraltel to PS, there- 


fore RS, OP, and ® conſequently RS, DC ſhall ' 


be alſo parallels." therefore thefe with them 
that conjoyn them DK,-CS, VH, are in one 
and the ſame plane. Moreover, becauſe HL. 
IQ-t::1Q. (TQ.) QH+ :: HN.NV. and 
both TQ, HN, and QH,.NV + are perpendi- 
cular to the ſame plane, 1 and fo: likewiſe pa- 
rallels, ® THV ſhall be a right line. * there- 


- fore the Trapezium DRSC, and the triangle 


DTS are in one plane extended by the right 


lines DC; TV. ** therefore DCTSR is a pen- * 


tagone, and that alſo equilateral, by what is 
ſhewn already. Furthermore, becauſe PK. 
KN-:: KN.NP; and;:DS$q?. —.DPq -i- PSq 
(PNq) = ÞP DKq -- PKq --- NPq, 4 thence 
DSq=DKkq4-7KNqz=4DKq(4Dnq)'= 
DCq. therefore DS.== DC. whence the tri- 
angles DR$S, DCT, are equilateral one to an- 
other. £: therefore the angle VRS =- DTC, 
and likewiſe the ang. CSR — DCT. therefore 
the pentagone DTCSR' is' alſo equiangular. 
Moreover, becauſe AX, DX, CN, Uc. are [e+ 
midiameters of the cube, * thence'is XN — IH 
or XN, * and ſo. XV-== KP; wherefore becauſe 
RVX, is a * right angle, * thence RXq — 
XVq -- RVq ( NPq) = KPq -+- NPq#*= 3 
KNq > = AXq or DXq, ©&c. therefore RX.AX, 
DX, and by the ſame reaſon XS, XT, AX, are 


equal 
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(ane to agjether; And if by the ſame me- 


ptonany Dh the Bet DTCSR was 
_—_ twelve like 
twelve ſides of the cube, 


_ 
Which was to be- > Kt | 


4 thence KL. P:: OP,OK + PL There. 
fore iF AB the diameter of the ſphere be fap« 


poſed p, then ſhafl KLe=/y. = de allo 


þ. £ whence OP or RS. the fide of the dodeea- 
edron thajl'be 2 Yefidual line. Whigh was to 
be ENS”: k 


Fronx this demonſtration it follows, x. That 
if the fide of a cube be cut in —_ 
mean proportion, the ter f 
be the fide of the dodecacdron deere in the 
| "= ſphere. | : 

. If the: lefler @gmenc 6f A right line; cut 
M extream and meas proportion, be the! fide 
of the dedecaedron, the greater ſegment ſhall 
be the fide of the cube inſcribed i» the- ſame 
ſphere. 

3- It is manifeſt als, that the fide of the 
cube is equal.to the right line which fubtend« 
eth the an gta men bo hee 
edron inferibed I ſphere. 


Euchd*s Ewments. 
PROP. XP. 


aft ny tho {ex of the precedent five figures, 


_ Let ABhethe diameter of the ſphere given, 
and AEB the ſemicircle, -and let AC be#=+& * 16.1. 
AB, and ADÞ —} AB. then erect the per- b 10.6. 
pendiculars CE, DE, and BG — AB. joyn 
AF; AE, BE, BF, CG; and let fall the per- 


li HI from 'H; agd CK being taken 
to CI, from K ereGt the perpendicular y 4 
TY and jagn AL- Laſtly, © 1 AF.AO:: © 20.6. 

» OF. 


- "Therefore'2. 24:: AB.BD *: : ABq.BFq. 4 confi. 
the fide of a Tetracdzan. and 2.1.;:%AB.AC *<cor. $. 6. 
:: ABq, BBq*.the fide of an Octaedron. f 14.13» 
Allo '2:144;;; AR.AD*:: ABq.AFq, £ the & 15. 13. 
deaf an Hexaedien. 
Moreover, becauſe AF.AO » :: AO.OF. bh confer. 
k thence ſhall AQ: he the fide ofa Dodecaedron. &cor.1 7.13 

aftly, BG. (2RC.) BC }:: HI.1C.-® there- 14.6. 

Ne. contipently Cy t == 5 Clg. -Ethares » conf” 
Clg. y CHqt =x; Clg.-t . ® conſtr. 
fare ABg = 510g. therefore KLorHLisa *4.2. 
ray of a; citcle encloſing; the. pentagone of an ? 47. 1. 
Icoſaedron; and AK or IB * is the fide of a. 4 15.5, 
inſcribed in the fame circle. f whence =cor.16.13 
AL hall be the fide of a pentagone, * andal- * to; 13. 
ſo the fide. of an Tcoſaedron. - Whereby it ap» * 16. 13. 
pears, that BF, BE, AE arep . and AL,AO 
6 3, and RAC BE, 26d BBC AF, and AF 
C AO. And becauſe 4 AFq = ABq*==4q =, 6s, 
KLq, and AFXAO © AFx OF, *and ſo AF xy ax.x.. 
x AO-t AE*QF 2 AF x OF, x that is, y x. 2. 
AFq_ *2AOq.® thence ſhall 3 AFq (5 KEQ? 215.6. 
be.” 6 AOq; conſequently KL AO; and a 47+ bs 
much rather ALC AO. That 


» TW Hs TD © $ 


336 


a 21.11, 


d See [chol. 


32+ Is 
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That we may expreſs theſe fides in numbers; 
If AB be GC 60, then, reducing what 
is already ſhewn to ſupputation, BE =4/ 4o, 
and BE = v. 30, and = v 20. —_ 
y/: 390—y/ 180 (for AK=4/ 15—4/ 2. an 
KL (HI) =+4/ 13>) Laſtly AO =: 30—yf 


: $00 (/ 254/55) 


Scholium. - 


. It 6 very apparent, that beſedes the froe afereſaid 
figures, there cannot be deſcribed any other regular 
ſolid figure (viz.. ſuch as may be contained under or- 
dinate and equal plane figures.) 

For three plane angles at leaſt are required 
tothe conſtituting of a ſolid angle; * all which 
muſt þe leſs. than four right - angles. » but 


- 6'angles of an equilateral triangle, 4 of a 


ſquare, and fix of a hexagone, do ſeverally 


' equal 4 right angles; and 4 of a pentagone, 


3 of a heptagone, 2 of an oftagovne, (9c. do ex- 
ceed'4 right angles : Therefore only of 3, 4, or 
5 equilatera) triangles, of 3 ſquares, or 3 pen- 
tagones, .it is poſhble to make a ſolid/angle. 
Wherefore beſides the five above mentioned, 
there cannot be any other regular bodies. 


lh. 


— — 


Out of P. Herigon. 


The Proportions of ibe ſphere and the five regu- 
lar figures inſcribed in the ſame. 


Let the diameter of the ſphere be 2, then 
{hall 


The 


' Sed wa _ £.k @1SARGSSNS Lat £30 lth i mona. i. 
F « : - r 
q 'e $11: 6enth 3 ook n | - 
Ea FL W-IV 
ck oor **244 ; 
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— Euclid's Elements; 
The periphery or circumference of the grett- 
MT, ” be 6. 23s. "M 
uperficies of t ter circle, 3. 141594 
The —_ of the Shere, 12. $6637, 
The ſolidity of the ſphere, 4.1879. 
The fide of the tetraedron, 4.62299. 
The ſuperficies of the tetraedron, 4.6188; 
The ſolidity of the tetraedron, 0. 15132» 
The fide of the hexaedron, 1.1547 
The ſaperficies of the hexaedron, 8. 
20 ſolidity of the hexaedron, 1.5396. 
fide of the oRaedron, 1.41421. 
The ſuperficies of the otaedron, 6. 9232. 
The ſolidity of the otaedron, 1. 33333- 
- The fide of the dodecaedron, ©. 71364» 
The ſuperficies of the dodecaedron, 10. 51462, 
The folidity of the dodecaedron, 2.78516. 
The ſide of the Icoſaedron, 1.05 146. 
The ſaperficies of the Icoſaedron, 9. 57454 
The ſolidity of the Icoſaedron, 2.53615. 
Ts equilateral and equiangular figures, like 
theſe in the ſchemes beneath, be made of Paper, 
and rightly folded, they will repreſent the froc re- 
£ular bodies: | 
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Euchd's - Elements. 


—_———— 


PROP. 1 


Perpendicular line D F drawn from 
D the cemer of a circle ABC to BC 
the fide of a _pentagons inſcribed in 
the ſaid circle, the balf of = 
two lines taken togerber, vIz. of 
fode of the bex1gone DE, and the ide of the de- 
cagone EC inſcribed in the ſamte circle ABC, 
Take FG = FE, and draw CG; + Then CE 
is = CG, therefore the ang, CGE bÞ = 
CEG b =.ECD. therefore ang. ECG 
* conſequently the angle GOD == FCG == 
con the angle _ = 
EDC. 6 wherefore DG = GC (CE,) there» 


fore DF = CE (DG)-+ B&B = RE 20H 


Which was to be demonſtrated, 


PROP, 


F 1 


Euclid's Elements, 


PROP. Il. 


# 10 right lines AB, DE, be cut vt according 
to extream and mean proportion (AB. AG *: AG, A 
GB, and DE. DH:: DH.HE.) they ſhall be cut 5 
after the ſame manner, viz. into the ſame propor- 
tions (AG.GB::DH,HE.)-+ 

Take BC = BG; and EF —=EH. ThenAF 
x BGiis *=5 AGq. wherefore ACq> =4 217.6, 
ABG + AGqe<e = 5 AGq. In like manner (hall d8.2. 
DFq be = 5 DHq. 4 therefore AC.AG:: © 2, ax.I; 
DF. DH. whence by addition AC + AG. AG d 22.5. & 

: DF-+-DH. DH: that is, 2 AB.AG:: 2 DE. 22.6. 
DH. * conſequently AB. AG:: DE. DH; ©2245. 
f whence by diviſion AG, GB:: DH.HE, f 17.5. } 
Which was te be demonſtrated, 


PRO: P. Ill 


Theſemecircle ABD comprebends both ABCDE 
the pentagone of 4 Dodecacdron, and LMN the 
ooge of an Icoſacdros inſcribed in the ſame : ſche 47-1» 
ZO« 6. 
Draw the diameter AG, and the right lines © 47: 1+ 
AC, CG. and let IK be the diameter of the 4 4. 2. 
ſphere, * and IKq = 5 OPq. Þ and make OP. © 10. 13. 
Oo : OQ.QP. Becauſe :ACq t- CGq <= fi, 3.x. 
AGq*—-.4 F6q; and ABq e — EGq=— 88. 13+ 


" f thence ACq -+ ABq =5 EGq. moceover, d213. & 


becauſe CA. ABS:; AB; CA—AS rang ON. 16. 5. 
OQ:: "22% * Sand fs CAOÞ. 
O ere vre 3'ACq (' IKq. ) 0k 4- 5. 
(»I : 3 ABq. 5 OQq. therefore 3 ABq } 15. 13. 
> 4D. But.becauſe- IL ® is the fide of a ® conftr. 
pentagone infcribed-in the circle, whole ray is ®cor.16 13 
OP, thence 15 RMqo = 5 MLq?=45 Ofq * 12. 13. 
Q_ 2 +5 ?10.13- 


Ui5.,5. 


* before. 

r 1 4: 120 
}cb. 48.T. 
[1 defe 2. 
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+5; OQq = *3 ACq -|-3 Arq 1=15 BGg, 
r therefore RM== FG. f and conſequently the 
circle ABD is == to the circle LMN. Which 
was to be demoaſtrated. 


PROP, IF. 


If from F the center of a circle encompaſſing the 
pentagoue of 4 dodegaedron ABC DE, a perpendicu- 
lar line FG be drawn to one ſide of the pentagone 
CD; the reftangle econninsd under the ſaid (jde 
CD and the perpendicular FG, being thirty times 
taken, us equal to tbe ſuperficies of the - Dollecae- 
dron. Alſo, 

If from the center I of 4 circle incloong the tri- 
angle of an Icoſaedron HIK , 4 perpendicular line 
LM be drawn to one fide of the riangle HX, , the. 
reftangle contained under the ſaid ſide HK, and the 
perpendi-ular L M, being thirty times taken, ſhall 
be equal t9 the ſuperficies of the Icoſaedron. | 

Draw FA, FB, FC,FD, FE. * then ſhall 
the triangles CFD, DFE, EFA, AFB, BFC, be 
equal. but CDx FG Þ== 2 triangles CFD, 
therefore 30 CD x GF <= 60 CFD © = 12 
pentagones ABCDE © == to the- ſuperficies of * 
the dodecaedron. - Which was to be demon» 
{trated. 

Draw LI, LH, LK; then HK x LMfiis = 
2 triang. LHK: therefore 30 HK x LM8 = 


' 60 HLEK —= 20 HIK © = to the ſuperficies of 


the Icoſacdron. 


Which was to be demonſtra- 
ted.. ; 


Corollarium. 


CD x FG.HK x LM *:: the ſuperficies of 
the dodecacdrcon to the ſuperfy, of the Icoſae-- 


Erol. . 


Eiiclid's Elements, - 
P R Q-Pe-F « ) 


The ſuperfic 
perficies of an 1coſaedron- inſcribed in the. ſame 
ſphere, the ſame»proportion- that H the fide of 4 
cube bath to AD the fide of an Icoſaedron. 

Let the circle. ABCD 2 encloſe both the pen- 
tagone of a dodecaedron, - and the triangle of 
an. Icoſaedron ; whoſe tides are BD, AD. upon 
which from the center E let fall the perpendi- 
culars EF, EGC; and draw CÞ. | 

Becauſe EC+CD.ECÞ:: EC.CD. thence 
ES. («3 EC-HCD.)EF(S1EC)e::EF.EG 
—EF (7 CD.) butH.BD*f:: BD. H— Bb, 
 &'therefore H . BD:: EG.EF. conſequently H 

x EF = BDx EG. wherefore fince RH. ADÞ:: 
Hx EF.ADx EF. &* thence ſhall be H. AD :: 
BDxEG.ADx EF |: : the ſuperhicies of a do- 
decacdron to the ſuperhicies of an Icoſaedron, 
Which was tv:be demonſtrated, 


PROP. FT. 


ies of £ Dodecaedron bath to the ſus-- 


* 3. 146: 


9c 13, 

© L:3&& 1 
*<0r.12.13 
e LI 5s 5. 
*cof.17.12 
© 2.14. 
3 6& 

3 * "Ws 
L c0r.4-14+ 


If a right line AB be cut in extriam 4nd. mean 


proportion, then as the right line BF, containing in 
power that which 4s made of the whole line AB, 
nd that which -i# made of 1ht greaten ſegment AC, 
is to the, riges line E containing in power that 


whi.h is made of the whole line AB, and that 


which u« made of the leſſer ſegment BC ; ſo ss 


the ſide of the cube BG to the ſade-of an Icoſaedron | 
BK inſcribed in .1be ſame ſphere with + tbe + 


cube. 
In the circle, whoſe ſemidiameteriis AB, in- 


ſcribe *BEGHI the pentagone of a dodecae- . | 
dron, and BKL the triangle of an-Icoſaedron, : 


Q 3 . ® where» 


342 


$c0r.17-13 * wherefore BG ſhall be the fide of a cube in- 
I'2, I Js 


© fo I 2+ 
d 15. 5. 
©2, Is 
© 22. 6. 


T'3:; 14» 
b 47. Is 


es, 4nd 6. 


13. 
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ſcribed in the ſame ſphere. therefore BKq b 
= 3 ABq; andEq< == ACq. therefore BKq. 
Eq ©: : ABq'. ACq © : : BGq. BFq: wherefore 
by inverſion BGq.IKq :: BFq.Eq. ® whence 
BG.BK :: BF.E, Which wag to be demon- 


| ſtrated. 


PROP. Vil. 


A'Dddecaedron it 10 an” Itoſacdron, as the ode 
of & cube is to tbe ſide of aw leoſaedron, inſcribed 
zn one and tbe ſame ſphere. 

Becauſe * the ſame-circle comprehends both 
the pentagone ofa dodecaedron,. and the trj- 
angle of an Icoſaedron, Þ- the. perpendiculars 
drawn from” the center of the ſphere to the 
planes of the pentagone- and triangle, ſhall 
be equal one to another. Therefore if the Do- 
decaedron- and .Icoſaedron be conceived divi- 
ded into pyramids, right lines being drawn 
from the center of the ſphere to all the an- 
gles, the altitudes of all the pyramids ſhall be 
equal one to the other. Wherefore jince the 


pyramids of equal height are -one. to another 


as their baſes, and the ſuperhicies of the do- 
decaedron -is equal to twelve pentagones , 
and the ſuperficies of the Icoſaedron to twen- 
ty triangles, the dodecaedron fhall be to the 
Icoſaedron, as the ſaperficies of the dodecae- 


dron is to the ſuperficies of the Icolaedron, . 
d that is, as the ſide of the cube is to. the fide. 
of the Icoſaedron... | 


P>R:0 PF. - 


Euclid? Elements. 
PROP. FIll. 


The circle BCDE comprebends both the 
ſquare of the cube BEBE, and the triangle of the 
otactdron F G H inſcribed in one and the ſame 
Jos A be the diameter of the ſphere. Be- , I$.13. 
cauſe Aq * = 3 BCq>= 68lq; and allo. Aq 4... 1. 
e= 2 GFq*= 6KFq; thence ſhall BI be c 1, ,.. 
= KF. © therefore the circle CBED= GHH-. « ,,. 13- 
Which was to be demanltrated.-  #2def; 3. 
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Euclid's Elements: 


—_——_— 


— I. Is. G—— th 
PROP. I... 


* N 4 Cube given ABGHDCFE 10 deſcribe 4 
. pyramid AGEC. 
.,, From the angle C draw. the diame- - 
ters CA, CG, CE ;- and connect them - 
0 6 with the diameters AG, GE, EA, Alt 
247.1 which are .® equal among themſelves, as being 
F\l*: the diameters of equal ſquares: therefore the 
triangles CAS, CGE, CEA, EAG are equi- 
lateral and equal; and conſequently AGEC is . 
a pyramid, which .infilts upon the , angles of 
b 21. def, the Cube, .and-therefore Þ is inſcribed in the 
bo --. i: ſame. . Which was.to be done, 


PROP, 


ſ 


— 


Euclid's Elewents. 


PROP, 


Is « pyramid given ABDC to deſcribe an 074e- 
dron EGKIFH. 

* Biſect the fides of the pyramid in the 
points, E, 1, F, K, G, H, which joyn with the 
right lines EF, FG, GE; ©c. All theſe are 
b equal one to the other ; conſequently the 8 
triangles EARL IHK, &c. are equilateral and 
equal, and ſo make © an oftazdron deſcribed 
: in- the given pyramid. Which was to be 

ones 


It. 


PROP. It. 


Tn-4 Cube given CHGBDEF A to deſcribe an 
Connett * the centers of the ſquares N, P, 


Q.S, O. R,. with the twelve right lines N P, 


, QS, &6. which are * equal among them- 
ſelves; and ſo make 8 equilateral and' equal 
triangles: wherefore Þ the oftaedron NPQSOR 
b is inſcribed in-the cube.” Which'was to be 
done. © | 5 


PROP. Is, 


2 IO: I, 


b 4. IH 


© 29. def. 
I5. 
6 21. def. 
Ile 


+t3.4 


2 4. Ts 
b 21.09 27> 
def. 11s 


In an Oftaedron given. ABCDEF , to inſcribe 


Let the ſides! of the- pyramid E ABCD.,. 
whoſe. baſe is the ſquare ABCD, be equally- 
biſeCted by the right lines, LM, MN,.NO,- 
OL, which-are * equal and Þ parallel to the 


{ides-of the.quare ABCD.. © then.the quadri- 


late-- 


4, Is 


b2.6. 


* 29,defub» 


*5. 4. 


© C0, 3+ 3 


Þ 4. Is 
© 4. 1. 
$3.1, 


© 4. Is 
c I'2, I 3, 
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lateral LNNOQO is a ſquare, In like manner, 
if the ſides of the ſquare LMNO be equal- 
ly biſeCted ia the points G, H,.K, I, and 
-GH, HK, KI, 1G connefed, GHKI ſhall be a 
ſquare. And if in the other 5 pyramids of 
the oCtaedron, the centers of the triangles be 
in the ſame ſort conjoyned with right lines, 
then ether ſquares will be deſcribed like and 
equal to the ſquare GHKI. wherefore fix 
ſuch ſquares ſhall make a cnbe, whick ſhall 
be deſcribed within an oftaedron, « being its 
eight angles touch the eight baſes of the olta« 
my in their centers, Which was to be 
Ones 


PROP. Ds 


WE, an Icoſacdrou groen 10 aſcribe a: Dodacaes 


0n. 

Let: ABCDEF be a pyramid of. the Icoſac- 
dron, whoſe baſe 'is the pentagone ABCDE; 
and the centers of the triangles G, H,1I, K, Lz 
which conne& with the right lines GH, HI, 
gone of the dodecaedron to be inſcribed. 

For the right lines, FM, FN, FO, FP, FQ, 
paſſing by the centers of the triangles, * do 
equally divide their baſes into two parts : 
b therefore the right lines MN, NO, OP, PQ, 
Q ce are Equal one to the other ;. + whence 
alſo the angles MEN, NFO, OFP, PFQ, QFM, 
are equal; therefore the Pentagone GHIKE is 
equiangular, © and conſequently equilateral, 
being. FG, FH, FI, FK, FLf are equal. And 
if ie the other eleven pyramids of the Icoſa- 
edron; the centers of the triangles —_— 

rt 
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Euclid's Elemexts. 


ſort cenjoyned with right lines, then will pet 
Jtagones equal and hke to the pentago 
{GHIKE be deſcribed.. Wherefore 12 of ſuch 
pentagones ſhall conſtitute a dodecaedron ; 
which alſo ſhall be deſcribed in the Icolaedron, 
noug the twenty angles of the dodecaedron 
confilt upon the centers of the twenty baſes 
of the Icoſaedron. Whereby it appears that 
we have deſcribed a dodecaedron in an Icoſa» 
 edron given. Which was to be done« 


